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© There are disclosed a secondary battery de- 
tachably mountable on a camera body, a camera 
body on which such secondary battery is mountable, 
and a battery system including such secondary bat- 
tery and such camera body. A system includes a 
battery pack equipped with a circuit for calculating 
the charge/discharge amount of the battery and a 
device for displaying the remaining capacity of the 
battery obtained from the calculation, the display 
device being so positioned as to be observable from 
the rear side of the camera. In another embodiment, 
a primary battery pack or a secondary battery pack 
is selectively mounted to the camera body, and a 
display device on the camera body indicates the 
remaining capacity of either pack mounted on the 
camera. In still another embodiment, the calculation 
of charge/discharge amount is made more precisely, 
by controlling the timing of calculation according to 
the on/off timing of loads in the camera such as 
motors. In another embodiment, the camera body is 
equipped with a circuit for calculating the 
charge/discharge amount of battery while the battery 
pack is provided with a memory for storing its re- 
maining capacity, and information is exchanged be- 
tween the calculating circuit and the memory. In this 
manner the remaining capacity can be exactly de- 



tected and displayed even when the battery pack is 
changed. 



FIG. 9 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a battery sys- 
tem including a battery pack, for use in a camera 
for electric power supply to various electric and 
electronic components provided in the camera 
body of a still camera, and more particularly to 
such battery system provided with means for mea- 
suring the remaining capacity of the battery. 

Related Background Art 

Also in the field of still cameras, there have 
recently been marked introductions of electronic 
systems, as in the equipment of other fields. For 
this reason, various electric and electronic compo- 
nents, such as focal plane shutter, automatic expo- 
sure control mechanism, automatic film winding 
mechanism etc., are incorporated in the camera 
body as the loads for battery power source. Such 
transition toward the electronic systems is impos- 
ing various requirements on the battery to be incor- 
porated in the camera body, such as a larger 
capacity, a lower cost, and a structure of easier use 
and better appearance. 

The battery conventionally used in such still 
cameras has usually been UM-3 type which rela- 
tively easily available, and such battery is either 
directly loaded in a battery chamber formed in a 
part of the camera body or loaded in a battery 
pack that can be loaded into the camera body. The 
camera utilizing such battery is usually equipped 
with a simple battery check circuit for detecting the 
level of exhaustion of battery, and said circuit can 
be activated by the shutter release button of the 
camera or by an exclusive checking button and 
shows the result of checking in the view finder or in 
an indicator provided on the outside of the camera. 
The battery checking for detecting the level of 
exhaustion of UM-3 battery needs only to measure 
the open terminal voltage of the battery, because 
of discharge characteristics thereof, and requires 
only a simple circuit in the camera body. 

In such still cameras, however, instead of pri- 
mary battery that can only be used one time, such 
as UM-3 battery, there is desired the use of a 
rechargeable secondary battery pack, such as of 
nickel-cadmium batteries, because of a lower run- 
ning cost, superior low temperature characteristics 
and preference by professional photographers. 

SUMMARY OF THE INVENTION 

Figs. 1 and 2 illustrate a battery system of a 
camera, utilizing a secondary battery pack. 

In these drawings, a phototaking lens 4 is 



mounted on the front face of a camera body 2. A 
view finder 5 is provided for confirming the object 
image. The photographer, while looking into said 
view finder, depresses an unrepresented shutter 
5 release button in order to expose the film to the 
object image. 

In the lower part of the camera body 2, there is 
provided a battery pack chamber 6, in which a 
secondary battery pack 1 is detachably loaded. 

70 Said secondary battery pack 1, having a resin 

case incorporating plural nickel-cadmium batteries 
therein, is provided at the external end thereof with 
a rectangular head portion 1a for facilitating the 
mounting into the camera body, also with two elec- 
ts trades 7, 8 at the end of an insert portion 1b, and 
with a charging receptacle 9 on a side wall thereof. 

Such secondary battery pack 1 is loaded in a 
lateral direction into a chamber 6 of the camera as 
shown in Figs. 1 and 2, whereupon the electrodes 

20 7, 8 contact unrepresented electrodes correspond- 
ingly provided in the camera, and various parts 
thereof are powered by the batteries in the secon- 
dary battery pack 1 . 

When the secondary batteries in said pack 1 

25 are exhausted, the user can recharge said batteries 
by extracting the pack 1 in lateral direction from 
the chamber 6 by holding the head portion 1a and 
inserting a charging plug 10 of a charger 3 into the 
charging receptacle 9. An AC plug 1 1 connected to 

30 the charger can be inserted into a receptacle of a 
commercial power line. 

Such secondary battery pack 1 is equipped 
with a circuit (not shown) for calculating the remain- 
ing capacity of the nickel-cadmium batteries there- 

35 in and a display unit 12 for indicating the remaining 
capacity of said batteries, determined by said cir- 
cuit. In such nickel-cadmium battery, the remaining 
capacity can be displayed by integrating the di- 
mension of charging current of the charger 3 and 

40 the dimension of discharging current used for 
powering the internal mechanisms of the camera 
body. Such remaining capacity display unit 2 is 
usually composed of a liquid crystal display device 
including plural segments of so-called bar graph 

45 shape and is adapted to indicate the remaining 
capacity by the length of a bar, based on the result 
obtained by the remaining capacity detecting cir- 
cuit. Said display unit 12 may also be composed of 
a light-emitting diode array, which can be activated 

50 by a button actuation. Such display unit 12 can 
most simply be provided, for example on the end 
face of the rectangular head portion 1a of the 
battery pack 1, as shown in Figs. 1 and 2. 

However, in such structure, the display unit 12 

55 may not be readily recognizable while the camera 
is in use, since said unit is positioned at the side of 
the camera. 

Therefore, in an embodiment of the present 
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invention, the remaining capacity display unit is 
provided in a position observable from the back 
side of the camera, when the battery pack is load- 
ed in the camera. Thus, according to one aspect of 
the present invention, there is provided a battery 
pack to be detachably mounted to a camera body, 
comprising: 

a reusable secondary battery; 

means for calculating the amount of charging 
and discharging of the battery; and 

display means for indicating the remaining ca- 
pacity of the secondary battery based on the result 
of said calculation, wherein the display of said 
display means is observable from the rear side of 
the camera body when the battery pack is mounted 
on the camera body. 

Also in case the display of the remaining ca- 
pacity on said secondary battery pack 1 is con- 
ducted by a check button provided thereon, the 
checking operation may be hindered when the 
pack is mounted on the camera body, depending 
on the position of said button on the pack, though 
such difficulty will not arise when the pack is sepa- 
rated from the camera body. Such button depress- 
ing operation is inconvenient in case battery check- 
ing is desired urgently in the course of a phototak- 
ing operation or in the course of battery charging. 

In order to avoid such drawbacks, in a pre- 
ferred variation of the above-mentioned battery 
pack, there are added first control means for man- 
ually controlling the function of the display means, 
and second control means for controlling the func- 
tion of the display means in relation to the connec- 
tion of the battery pack to the camera or to the 
charger. Such battery pack does not display the 
remaining capacity when left alone, though the 
battery checking operation is possible in such 
state, and the pack always displays the remaining 
capacity when connected to the camera or to the 
charger. 

In designing a camera utilizing such secondary 
battery pack, it is also necessary to consider the 
use of non-reusable primary batteries (for example 
UM-3 batteries) in the form of a battery pack, and, 
for this reason, there is conceived to incorporate an 
aforementioned battery check circuit for the pri- 
mary battery in the camera body. The selection of 
such pack for the primary batteries and that for the 
secondary batteries is made in consideration of the 
balance of frequency of use of batteries and of cost 
acceptable in the camera. In fact, the battery 
checking circuit and the display unit for such pri- 
mary battery pack can, in a necessary minimum 
structure, be best incorporated in the camera body. 
In such configuration, however, in case of using a 
secondary battery pack equipped with a remaining 
capacity display circuit, there will coexist said re- 
maining capacity display circuit and the battery 



check circuit for the primary batiery provided in the 
camera body, and there may result a drawback that 
the user may misjudge the remaining capacity by 
activating said battery check circuit of the camera 

5 body for the primary battery while using a secon- 
dary battery pack. 

In consideration of the foregoing, according to 
another aspect of the present invention, there is 
provided a camera body to which first battery 

70 means, including a reusable secondary battery, cal- 
culation means for calculating the amount of 
charge and discharge of said secondary battery 
and display means for indicating the remaining 
capacity of said secondary battery based on the 

75 result of said calculation, and second battery 
means including a non-reusable primary battery 
are selectively mountable, said camera body com- 
prising: 

second display means adapted to the second 
20 battery means and capable of checking and dis- 
playing the remaining capacity of the primary bat- 
tery; 

detection means for detecting that the first 
battery means is mounted on the camera body; 
25 and 

control means for controlling the second dis- 
play means according to the output of said detec- 
tion means. 

In the basic mode of use of this camera body 

30 and battery packs in which the primary battery 
pack is mounted, the battery check is conducted 
by the battery checking circuit incorporated in the 
camera body, but, in case of the secondary battery 
pack capable of displaying the remaining capacity, 

35 the circuit in the camera body is disabled and the 
remaining capacity is displayed on said pack. 

The secondary battery, such as nickel-cadmi- 
um battery, employed in the above-mentioned sec- 
ondary battery pack, is repeatedly usable by re- 

40 charging, but becomes unusable after charge-dis- 
charge cycles of several hundred times. Conse- 
quently the liquid crystal display unit 14, provided 
on the secondary battery pack 1, increases the 
cost thereof, thus leading to an unnecessarily in- 

45 creased burden to the user. 

Therefore, in another embodiment of the 
present invention, the display means is provided in 
the camera body. More specifically, according to 
another aspect of the present invention, there is 

so provided a battery system of a camera body com- 
prising: 

a camera body; and 

a battery pack to be detachably mounted to 
the camera body, wherein: 
55 said battery pack includes: 

a reusable secondary battery; 

calculation means for calculating the amount of 
charge and discharge of the secondary battery; 
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and 

output means for releasing a signal indicating 
the remaining capacity of the secondary battery, 
based on the result of said calculation; and 

said camera body includes: 

means for receiving the signal, indicating the 
remaining capacity, from the output means; and 

means for displaying the remaining capacity of 
the battery, based on the signal indicating the 
remaining capacity. 

Also in the camera system of the embodiment 
immediately preceding the last one, in the selective 
use of the primary battery and the secondary bat- 
tery pack, it will be convenient in simplifying the 
configuration and in preventing the misjudgment of 
the user if the result of battery check of the pri- 
mary battery and the remaining capacity of the 
secondary battery can be indicated by same dis- 
play means. Therefore, in a preferred variation of 
said embodiment, there is provided a battery sys- 
tem of a camera comprising: 

a camera body; 

first battery means including a reusable secon- 
dary battery, calculation means for calculating the 
amount of charge and discharge of said secondary 
battery, and output means for generating a signal 
indicating the remaining capacity of the secondary 
battery, based on the result of said calculation; and 

second battery means including a non-reusable 
primary battery; 

the first battery means and the second battery 
means being selectively mountable to the camera 
body, 

the camera body including: 
means for identifying the mounted battery 
means; 

check means for checking the remaining ca- 
pacity of the primary battery of the second battery 
means and generating a signal indicating said re- 
maining capacity; 

means for receiving the signal, indicating the 
remaining capacity of the secondary battery, from 
the output means; and 

display means for displaying the remaining ca- 
pacity of the primary or secondary battery; 

wherein said display means is adapted, when 
the first battery means is mounted on the camera 
body, to display the remaining capacity of the 
secondary battery based on the signal indicating 
said remaining capacity, and, when the second 
battery means is mounted on the camera body, to 
display the remaining capacity of the primary bat- 
tery based on the signal indicating said remaining 
capacity. 

In the following there will be given a brief 
explanation, with reference to Fig. 3, on an exam- 
ple of the electric circuit composed of a secondary 
battery pack 1, a camera body 2 on which said 



pack is mounted, and a charger 3. The left-hand 
portion in the drawing shows the internal circuits of 
the charger 3, in which AC power supplied from an 
AC plug 11 is supplied to a rectification circuit 21, 
5 and DC charging current therefrom is supplied to 
the secondary battery pack 1 through a charging 
terminal 22 (CHG) and a ground terminal 23 
(GND), formed in the charging plug 10 and the 
receptacle 9 (see Fig. 1). Said rectification circuit 

w 21 can be so constructed as to merely provide the 
secondary battery 20 with an appropriate current or 
may include a known charging circuit for automati- 
cally terminating the charging current by monitor- 
ing the terminal voltage. 

75 The central part in Fig. 3 shows the internal 

circuits of the secondary battery pack 1. The cur- 
rent supplied from the charger 3 through said ter- 
minals 22, 23 charges a secondary battery (nickel- 
cadmium battery) 20, through a diode 24 and a 

20 resistor 25. The diode 24 is provided for protecting 
the secondary battery 20 from damage, in case a 
voltage different in polarity from that of the charger 
3 is erroneously applied to the terminals 22, 23. 
The current from said secondary battery 20 is 

25 supplied to the internal circuits of the camera body 
2, through a discharge terminal (DIS) 26 and a 
ground terminal (GND) 27, which correspond to the 
aforementioned electrodes 7, 8 formed on the in- 
sert end of the pack 1. 

30 The aforementioned resistor 25 is provided for 
converting the current between the terminals 22, 23 
into a voltage, thus converting the current in a 
direction Ic or Id respectively in charging or dis- 
charging state, into a voltage for supply to a cur- 

35 rent detection circuit 28, which detects the direc- 
tion and amount of thus generated current and 
sends the results of said detection to the afore- 
mentioned calculation circuit 29. 

Also receiving the output of a timer circuit 30, 

40 said calculation circuit 29 determines the dimen- 
sion of current of the secondary battery 20 at each 
time, based on the above-mentioned charging or 
discharging current. 

More specifically, in the charging state, the 

45 amount of charging of the secondary battery 20 is 
determined by the product of the charging current 
and the charging time, while, in the discharging 
state, the amount of discharge is determined by 
the product of the discharge current and the dis- 

50 charge time, and the remaining capacity of the 
secondary battery 20 is determined from the dif- 
ference of the two. The remaining capacity thus 
determined is displayed, through a display circuit 
31, on a display unit 12, whereby the photographer 

55 can recognize the remaining capacity of the secon- 
dary battery 20 in the pack 1. 

The right-hand portion in Fig. 3 shows a part of 
the internal circuits of the camera body 2, wherein 
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the power supplied from the secondary battery 20 
through the discharge terminals 26, 27 is given to 
loads 35 such as motors and resistors through a 
power switch 36. Thus, the power supply from the 
secondary battery 20 to said loads 35 is conducted 
only when the power switch 36 is closed. 

However, the above-explained battery system 
consisting of a secondary battery pack 1 including 
for example a nickel-cadmium battery, a camera 
body 2 to which said pack is mountable, and a 
charger 3 for said pack, has been associated with 
following drawbacks in the practical use. 

Most of the recent cameras incorporating elec- 
tronic circuits do not function at all if the battery 
has no remaining capacity. The secondary battery 
pack 1 needs to be charged when the remaining 
capacity runs out, and the camera cannot be used 
during such charging, which usually requires sev- 
eral tens of minutes to several hours. It is therefore 
customary to prepare plural secondary battery 
packs and to charge one while another is used. 

Also in the outdoor use where the AC power 
supply is not available, it is mandatory to prepare 
pre-charged plural packs as the charger cannot be 
used. 

However, in case of using plural secondary 
battery packs 1 for each camera as mentioned 
above, the presence of the resistor 25, current 
detection circuit 28, timer circuit 30, calculation 
circuit 29 and display circuit 31 including the dis- 
play member for the display unit 1 2 in each secon- 
dary battery pack 1 is undesirable in terms of the 
cost of said pack 1 and also in terms of the space 
of the entire system. 

For avoiding such drawback, it is conceivable 
to-incorporate all of said resistor 25, current detec- 
tion circuit 28, timer circuit 30, calculation circuit 29 
and display circuit 31 into the camera body 2, but 
such configuration results in other drawbacks ex- 
plained in the following: 

(1) The system functions satisfactorily while the 
secondary battery pack 1 is charged and dis- 
charged in the camera body 2, but one of the 
drawbacks arises once said pack is detached 
from the camera body 2. Once the battery pack 
1 is detached, the power supply to the camera 
body 2 is terminated, so that the information on 
the remaining capacity of the secondary battery 
pack 1, stored for example in the calculation 
circuit 29, is lost. 

Naturally such drawback may be prevented 
by providing the camera body with a back-up 
power source for maintaining the power supply 
to the calculation circuit 29 or with a non-volatile 
memory such as an EEPROM (electrically eras- 
able programmable read-only memory) thereby 
retaining the information on the remaining ca- 
pacity, but such configuration results in another 



drawback explained in the following: 
(2) Said drawback arises when a secondary bat- 
tery pack (hereinafter called pack A) is detached 
from the camera body and another pack (called 
5 pack B) is mounted thereto. 

The above-mentioned solution, relying on a 
back-up power source or a non-volatile memory, 
allows to retain, in the calculation circuit or the non- 
volatile memory in the camera body 2, the informa- 
w tion on the remaining capacity of the pack A at the 
point when said pack A is detached from the cam- 
era body 2. 

However, such information on the remaining 
capacity stored in the camera becomes entirely 
75 meaningless when another pack B is mounted on 
the camera body 2, since said information retained 
in the camera body is only related to the pack A. 

Consequently, the calculation circuit in the 
camera body 2 is unable to know the remaining 
20 capacity of the pack B when it is mounted on the 
camera body, so that the calculation of the remain- 
ing capacity thereafter becomes impossible or to- 
tally meaningless. 

Therefore, in constructing a secondary battery 
25 pack system consisting of a secondary battery 
pack 1, a camera body 2 on which said pack is 
mountable and a charger 3 for said pack, it is 
necessary to take the above-mentioned points into 
consideration and is desired to incorporate certain 
30 measures for avoiding the above-mentioned 
drawbacks in the structure of the entire system, 
and in the cost and space thereof. 

In consideration of the foregoing, according to 
another aspect of the present invention, there is 
35 provided a battery system of a camera comprising: 
a camera body; and 

a battery pack detachably mountable to the 
camera body and including a reusable secondary 
battery and infromation memory means; 
40 the camera body including: 

communication means for communicating with 
said information memory means; 

calculation means for calculating the amount of 
charge and discharge of said secondary battery; 
45 and 

display means for displaying the remaining ca- 
pacity of the secondary battery, based on the re- 
sult of said calculation; 

wherein, when the battery pack is mounted on 

50 the camera body, the information stored in said 
information memory means and indicating the re- 
maining capacity of the secondary battery is trans- 
mitted through said communication means to said 
calculation means, and the information indicating 

55 the remaining capacity of the secondary battery, 
obtained in said calculation means, is transmitted 
through said communication means to said infor- 
mation memory means. 
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In said battery system, the circuitry for detect- 
ing the remaining capacity of the secondary battery 
pack is provided in the camera body and in the 
charger, while the secondary battery pack is 
equipped with information memory means in a 
necessary minimum configuration, whereby the re- 
maining capacity of the secondary battery pack 
can be adequately and securely confirmed. Be- 
sides, since each battery pack only requires the 
information memory means, the system avoids the 
drawbacks in the cost and space of said pack, and 
provides improved convenience in the use of plural 
secondary battery packs. 

Fig. 4 shows the structure of the current detec- 
tion circuit 28, timer circuit 30, display circuit 31 
(12) and calculation circuit 29 mentioned above. 
The current detection circuit 28 in Fig. 3 is com- 
posed of a differential amplifier 40. The calculation 
circuit 29 in Fig. 3 is composed of an A/D conver- 
sion circuit 41 and a microcomputer 42, and the 
timer circuit 30 in Fig. 3 is incorporated as a timer 
(not shown) in the microcomputer 42. The display 
circuit 31 is same as that shown in Fig. 3. 

In this structure, the differential amplifier 40 
converts the voltage across the resistor 25, shown 
in Fig. 3, into a voltage referenced to the ground 
level. The output of said differential amplifier 40 is 
supplied to an input terminal of the A/D converter 
41, of which output is supplied to an input port of 
the microcomputer 42. Between said A/D converter 
41 and the microcomputer 42, there are provided 
several unrepresented signal lines for command 
transmission. Said microcomputer 42 displays the 
remaining capacity of said secondary battery 20, 
utilizing the display circuit 31. 

Fig. 5 is a flow chart, showing the calculation 
sequence of the remaining capacity of the secon- 
dary battery 20, by the microcomputer 42 shown in 
Fig. 4. 

At first a step S101 reads the initial value of the 
remaining capacity from an unrepresented internal 
memory, and a step 102 sends an A/D conversion 
start command to the A/D converter 41 through an 
unrepresented command transmission line. A step 
103 discriminates whether the A/D converter 41 
has completed the A/D conversion, by monitoring 
an unrepresented command transmission line, and 
this step is repeated until the completion of the A/D 
conversion. Then a step 104 transfers the A/D 
converted value, obtained in the A/D converter 41 , 
to the microcomputer 42, and a step 105 calculates 
the current remaining capacity of the secondary 
battery 20 by subtracting a product (dimension of 
current) of said A/D converted value and a time 
obtained from an unrepresented internal timer from 
the aforementioned initial value. A step 106 stores 
thus obtained remaining capacity in an unrepresen- 
ted internal memory, and a step 107 displays said 



remaining capacity on the display circuit 31 con- 
stituting the aforementioned display unit 12. There- 
after the steps 101 - 107 are repeated. 

However, the above-explained calculation and 
5 display of the remaining capacity of the secondary 
battery mounted on the camera body are still asso- 
ciated, in the practical use, with the following 
drawbacks. 

The calculation circuit 29 has a period in which 
70 the signal obtained by conversion of the charge- 
discharge current of the secondary battery 20 with 
the resistor 25 and current detection circuit 28 
(hereinafter called charge/discharge converted sig- 
nal) is actually fetched (hereinafter called signal 
15 intake time Tin) and a period in which said signal is 
not fetched (hereinafter called signal non-intake 
time Tno). For this reason the calculation circuit 29 
is incapable of continuously fetching the charge- 
discharge current, thus being unable to calculate 
20 exact dimension of current and remaining capacity, 
so that an error in the calculated remaining capac- 
ity is unavoidable. Such error is particularly marked 
in case the charge-discharge current varies signifi- 
cantly in time. 

25 An incorrect calculation of remaining capacity, 
resulting from such error, may lead to a situation in 
which the remaining capacity is very low and is 
incapable of driving the loads 35 through the dis- 
play circuit 31 provides a display "the secondary 

30 battery 20 still has a sufficiently high remaining 
capacity", or a situation in which the display circuit 
indicates zero capacity while the remaining capac- 
ity of the battery 20 is still high. 

These drawbacks are based on the following 

35 reasons. 

The A/D converting circuit 41 shown in Fig. 4 
can be composed, for example, of double integral 
type A/D converter or successive approximation 
type A/D converter both of which are already well 

40 known. 

Such A/D converting circuit 41, regardless of 
the type thereof, is basically unable to fetch the 
signal applied to the input terminal. For example, in 
the double integral type A/D converter, there exist 

45 a signal integration time T1 in which the signal 
supplied to the input terminal is fetched and in- 
tegrated, and a reference integration time T2 dur- 
ing which the signal supplied to the input terminal 
is not fetched. 

so Also there are required periods for the trans- 
mission of the A/D converted value from the A/D 
converting circuit 41 to the microcomputer 42, and 
for the predetermined processings in said micro- 
computer 42. 

55 More specifically, as shown in Fig. 5, there are 
required a time T4 for the transfer of the A/D 
converted value from the A/D converter 41 to the 
microcomputer 42 (step 104), a time T5 for the 
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calculation of remaining capacity by the microcom- 
puter 42 (step 105), a time T6 for the data storage 
in the memory by the microcomputer (step 106), a 
time T7 required for the microcomputer 42 to 
cause the display circuit 31 to display said remain- 
ing capacity (step 107), and a time T3 for reading 
of the initial value from the memory to the micro- 
computer 42 (step 101). 

Thus, if the microcomputer 42 is not effecting 
may parallel processing, the sampling cycle Tc of 
the A/D converting circuit 41 is represented by {T1 
+ T2 + T3 + T4 + T5 + T6 + T7}, in which the 
signal supplied to the input terminal of the A/D 
converting circuit 41 is actually fetched only in the 
period T1 but disregarded in other periods. 

Thus: 

signal intake period Tin = T1 ; 

signal non-intake period Tno = Tc - T1 =T2 
+ T3 + T4 + T5 + T6 + T7. 

Although the foregoing explanation is limited to 
the double integration type A/D converter, the sig- 
nal intake time Tin and signal non-intake also exist 
in the successive-approximation type A/D convert- 
er. 

In the circuit shown in Figs. 3 and 4, such 
successive approximation type A/D converter 41 
fetches the charge-discharge converted signal dur- 
ing the signal intake time Tin but does not fetch it 
during the non-intake time Tno. The fact that a part 
of the signal is not fetched and disregarded is not a 
major problem in case the charge-discharge cur- 
rent is almost constant, but may constitute a signifi- 
cant difficulty in case said current varies consider- 
ably in time. 

Figs. 6A to 6C show, as an example of a 
substantially constant charge-discharge current, a 
case in which a resistor constitutes the load 35 for 
the secondary battery 20 shown in Figs. 3 and 4. 
Also Figs. 7A to 7C and Figs. 8A to 8C show, as 
examples of a charge-discharge current significant- 
ly varying in time, a case in which a motor con- 
stitutes said load 35. 

Fig. 6A shows the wave form of the charge- 
discharge converted signal, from the closing to the 
opening of the power switch 36 in case the load 35 
consists of a resistor. Said signal is naturally pro- 
portional to the charge-discharge current. The di- 
mension of current is represented by the product 
of the charge-discharge current and the time (or 
the charge-discharge current integrated in time), 
and corresponds to the area surrounded by said 
wave form mentioned above. 

Fig. 6B shows the wave form actually fetched 
(hereinafter called sampling signal wave form) by 
the A/D converter 41 in Fig. 4 from said charge- 
discharge converted signal. Among each cycle 
time Tc, the charge-discharge converted signal is 
fetched only in the period Tin. Said sampling signal 



wave form is transmitted from the A/D converter 41 
to the microcomputer 42. Though said sampling 
signal wave form is in fact digital signals, it is 
shown in analog form for the purpose of compari- 
5 son with other wave forms. 

Fig. 6C shows said sampling signal wave form, 
after a first-order interpolation by the microcom- 
puter 42 (hereinafter called interpolated signal 
form). The area of said signal form corresponds to 

/o the calculated dimension of current. 

Comparison of Figs. 6A and 6C indicates that 
the interpolated signal wave form is approximately 
equal to the charge-discharge converted signal 
wave form. Therefore the remaining capacity can 

75 be calculated correctly. 

Fig. 7A shows the wave form of the charge- 
discharge converted signal from the closing to the 
opening of the power switch 36, in case a motor 
constitutes the load 35 shown in Figs. 3 and 4. As 

20 already well known, a motor under a mechanical 
load shows a large surge current at the start of 
rotation, but consumes only a small stationary cur- 
rent (usually less than 1/10 of said surge current) in 
the constant rotation state, as shown in this chart. 

25 Fig. 7B shows a first example of the charge- 
discharge converted Signal actually fetched by the 
A/D converter 41 shown in Fig. 4 (hereinafter called 
first sampling signal wave form). In this example, a 
period Tin coincides with the period of said surge 

30 current. Within each cycle time Tc, said charge- 
discharge converted signal is fetched only in the 
period Tin. Said first sampling signal wave form 
(though in digital form in practice as explained 
before) is transmitted from the A/D converter 41 to 

35 the microcomputer 42. 

Fig. 7C shows the first sampling signal wave 
form, after a first-order interpolation by the micro- 
computer 42 (hereinafter called first interpolated 
signal form), and the area of said signal corre- 

40 sponds to the calculated dimension of current. 

Fig. 8A is same as Fig. 7A. Fig. 8B shows a 
second example of the charge-discharge converted 
signal actually fetched by the A/D converter 41 
(hereinafter called second sampling signal wave 

45 form). The timing of signal fetching is slightly dif- 
ferent from the foregoing first example, so that the 
period Tin does not coincide with the period of 
surge current. As explained before, within each 
cycle time Tc, the charge-discharge converted sig- 

50 nal is fetched only in the period Tin. Said second 
sampling signal wave form (though in digital form 
in practice as explained before) is transmitted from 
the A/D converter 41 to the microcomputer 42. 
Fig. 8C shows said second sampling signal 

55 wave form, after a first-order interpolation by the 
microcomputer 42 (hereinafter called second inter- 
polated signal wave form), and the area of said 
signal form corresponds to the dimension of cur- 
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rent. 

In these charts, the wave forms shown in Figs. 
7A and 7C are approximately same, so that the 
remaining capacity can be calculated in approxi- 
mately correct manner. On the other hand, those in 
Figs. 8A and 8C are completely different, without 
proper fetching of the charge-discharge converted 
signal corresponding to the surge current. Con- 
sequently the. calculation of remaining capacity 
cannot be conducted correctly and involves a sig- 
nificant error. 

Naturally such problem does not arise if the 
sampling cycle time Tc is sufficiently shorter than 
the duration of surge current. However, in practice, 
reduction in Tc is limited because the A/D conver- 
sion of the A/D converter 41 and the processing of 
the microcomputer 42 require certain time. 

The calculational error in the remaining capac- 
ity will be limted if the duration of the surge current 
is comparable to or longer than the sampling cycle 
time Tc and if the dimension of surge current is 
sufficiently smaller than the dimension of current 
during stationary rotation state. However, these 
conditions are not met in an automatic winding 
camera, because the rotating time of motor is rela- 
tively short, and the dimension of surge current 
represents a relatively large proportion in the entire 
dimension of current. 

Also such camera often contains 3 to 4 motors, 
and such fact may increase the calculations error 
of the remaining capacity. 

In the foregoing there has been explained an 
increased calculational error for the remaining ca- 
pacity in case the load consists of a motor, but a 
similar error will result also in case of a capacitative 
load. Also even a resistance load will involve a 
large calculational error if it is turned on and off 
within a short time in comparison with the sampling 
period Ts. It is therefore desired, in a camera 
utilizing such secondary battery pack and incor- 
porating loads therefor, to provide certain measures 
for enabling to correctly evaluate the remaining 
capacity regardless of the difference specifications 
and other conditions. 

In consideration of the foregoing, according to 
another aspect of the present invention, there is 
provided a camera system comprising: 

a camera body; and 

a battery pack detachably mountable to the 
camera and including a reusable secondary bat- 
tery, measuring means for measuring the amount 
of charge and discharge of said secondary battery, 
calculation means for calculating the remaining ca- 
pacity of the secondary battery, based on the re- 
sult of measurement by said measuring means, 
and display means for displaying the remaining 
capacity of said secondary battery; 

the camera body including: 



load means consuming the current supplied 
from said secondary battery; 

control means for effecting on-off control of 
said load means; and 
5 signal generating means for generating a tim- 

ing signal indicating the control timing of said con- 
trol means; 

wherein the function timing of said measuring 
means and said calculation means is controlled 

10 according to said timing signal. 

In said battery pack, the means for calculating 
the remaining capacity of the secondary battery 
controls, by a load control timing signal from the 
signal generating means, the start timing of detec- 

75 tion of the charge-discharge amount detecting 
means or the start timing of calculation of the 
charge-discharge amount calculating means, or the 
duration of detection of said detecting means, 
thereby controlling the timing of fetching, detection 

20 and processing of the charge-discharge converted 
signal. The control by said timing signal can be 
realized in following two methods: 

(1) Fetch start timing control method 

25 

In this method, the start timing of fetching of 
the charge-discharge converted signal is controlled 
by the load control timing signal. 

It is assumed that said timing signal is active in 

30 the low level state. The fetching of said converted 
signal is started at the shift of the load control 
timing signal from the high to low level state, and is 
terminated after the lapse of a normal signal intake 
time Tin. The next signal intake time T in is started 

35 after the lapse of a normal signal non-intake time 
Tno, during which signal processing etc. is con- 
ducted. 

Thus the signal intake time T jn , signal non- 
intake time Tno, and sampling cycle time Tc are 
40 same as those in the conventional method, while 
the start timing of signal fetching alone is con- 
trolled by said load control timing signal. 

(2) Fetch duration control method 

45 

In this method, the start and end timings of 
fetching of the charge-discharge converted signal 
are controlled by the load control timing signal. 
The fetching of the charge-discharge converted 

50 signal is initiated at the shift of the load control 
timing signal from the high to low level state, and is 
continued during the low level state of said timing 
signal. Thus, said converted signal continues to be 
integrated during the low level state of said timing 

55 signal. The duration of said low level state con- 
stitutes the signal integrating period in the afore- 
mentioned double-integration A/D converter, or also 
in the successive-comparison A/D converter if an 
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input capacitor is provided. 

Said fetching is terminated at the shift of the 
load control timing signal from the low to high level 
state, whereupon a normal signal non-intake time 
T no is started. 5 

Therefore, the signal non-intake time Tno is 
same as in the conventional method, but the signal 
intake time Tin is variable and corresponds to the 
low level state of the load control timing signal. 
Consequently, the sampling cycle time Tc is also w 
determined by the low level state of said timing 
signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic exploded perspective view 
of a camera utilizing a secondary battery pack; 
Fig. 2 is a schematic perspective view of the 
secondary battery pack shown in Fig. 1, in a 
state mounted to the camera; 20 
Fig. 3 is a block diagram of the secondary 
battery pack shown in Fig. 1 and the camera to 
which said pack is mountable; 
Fig. 4 is a block diagram of a current detection 
circuit, a timer circuit, a display circuit and a 25 
calculation circuit in a secondary battery pack, 
equipped with remaining capacity display 
means, for use in the camera shown in Fig. 3; 
Fig. 5 is a flow chart of a sequence for calculat- 
ing the remaining capacity of the secondary 30 
battery, to be executed by the microcomputer 
shown in Fig. 4; 

Figs. 6A to 6C are charts showing the charge- 
discharge converted signal, sampling signal 
wave form and interpolated signal wave form in 35 
case a resistor constitutes the load; 
Figs. 7A to 7C are similar charts showing an 
example of charge-discharge converted signal, 
sampling signal wave form and interpolated sig- 
nal wave form in case a motor constitutes the aq 
load; 

Figs. 8A to 8C are similar charts showing an- 
other example, in case a motor constitutes the 
load; 

Figs. 9 and 10 are respectively a schematic 45 
exploded perspective view and a schematic per- 
spective view, with a mounted secondary battery 
pack, of an embodiment of the battery system 
of the present invention, for use in a camera; 
Fig. 1 1 is a block diagram of the battery system so 
shown in Figs. 9 and 10; 

Figs. 12 and 13 are respectively a schematic 
exploded perspective view and a schematic per- 
spective view in mounted state of a variation of 
the battery system shown in Figs. 9 to 1 1 ; 55 
Fig. 14 is a schematic exploded perspective 
view of a second embodiment of the present 
invention; 



Fig. 15 is a block diagram of a secondary bat- 
tery pack employed in the system shown in Fig. 
14; 

Fig. 16 is a schematic exploded perspective 
view of a 3rd embodiment of the present inven- 
tion; 

Fig. 17 is a circuit diagram of a primary battery 
pack and a battery checking circuit in the cam- 
era body; 

Figs. 18 and 19 are respectively a schematic 
exploded perspective view and a schematic per- 
spective view, with a mounted secondary battery 
pack, of a 4th embodiment of the battery sys- 
tem of the present invention for use in a camera; 
Rg. 20 is a block diagram of the battery system 
shown in Figs. 18 and 19; 
Fig. 21 is a schematic exploded perspective 
view of a 5th embodiment of the present inven- 
tion; 

Figs. 22 and 23 are circuit diagrams showing 
the circuit structure respectively in the use of a 
secondary battery pack and a primary battery 
pack; 

Fig. 24 is a schematic exploded perspective 
view of a 6th embodiment of the battery system 
of the present invention, for use in a camera; 
Fig. 25 is a block diagram of the embodiment 
shown in Fig. 24; 

Fig. 26 is a block diagram of a 7th embodiment 
of the battery system, for use in a camera, of 
the present invention; 

Fig. 27 is a schematic exploded perspective 
view of an 8th embodiment of the battery sys- 
tem, for use in a camera, of the present inven- 
tion; 

Rg. 28 is a block diagram of the embodiment 
shown in Fig. 27; 

Fig. 29 is a schematic exploded perspective 
view of a 9th embodiment of the battery system, 
for use in a camera, of the present invention; 
Rg. 30 is a magnified partial cross-sectional 
view of the embodiment shown in Rg. 29; 
Rg. 31 is a block diagram of the embodiment 
shown in Fig. 29; 

Rg. 32 is a schematic exploded perspective 
view of a 10th embodiment of the battery sys- 
tem, for use in a camera, of the present inven- 
tion; 

Rg. 33 is a block diagram showing the circuit 
structure between a charger and a secondary 
battery pack in the embodiment shown in Fig. 
32; 

Rg. 34 is a block diagram showing the circuit 
structure between the secondary battery pack 
and the camera body in the embodiment shown 
in Fig. 32; 

Fig. 35 is a schematic exploded perspective 
view of an 11th embodiment of the battery sys- 
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tern, for use in a camera, of the present inven- 
tion; 

Fig. 36 is a block diagram showing the circuit 
structure between a charger and a secondary 
battery pack in the embodiment shown in Fig. 5 
35; 

Fig. 37 is a block diagram showing the circuit 
structure between the secondary battery pack 
and the camera body in the embodiment shown 
in Fig. 35; io 
Fig. 38 is a schematic exploded perspective 
view of 12th to 15th embodiments of the battery 
system, for use in a camera, of the present 
invention; 

Fig. 39 is a schematic perspective view, show- 75 
ing a mounted state of the battery system 
shown in Fig. 38; 

Fig. 40 is a block diagram of the battery system 
shown in Fig. 38; 

Fig. 41 is a wave form chart showing the timing 20 
of control sequence and the charge-discharge 
converted signal (discharge current form of the 
secondary battery) in the 12th to 15th embodi- 
ments of the battery system of the present 
invention; 25 
Fig. 42 is a circuit diagram of a load control 
timing signal generating circuit of the 12th em- 
bodiment of the present invention; 
Figs. 43 and 44 are wave form charts schemati- 
cally showing examples of the charge-discharge 30 
converted signal (discharge current of secon- 
dary battery), load control timing signal in the 
12th embodiment and charge-discharge convert- 
ed signal after fetched in the calculation circuit; 
Fig. 45 is a circuit diagram of a load control 35 
timing signal generating circuit of the 13th em- 
bodiment of the present invention; 
Fig. 46 is a wave form chart schematically 
showing the charge-discharge converted signal 
(discharge current of secondary battery), load 40 
control timing signal in the 13th embodiment 
and charge-discharge converted signal after 
fetched in the calculation circuit; 
Fig. 47 is a circuit diagram of a load control 
timing signal generating circuit of the 14th em- 45 
bodiment; 

Fig. 48 is a wave form chart schematically 
showing the charge-discharge converted signal 
(discharge current of secondary battery), load 
control timing signal in the 14th embodiment 50 
and charge-discharge converted signal after 
fetched in the calculation circuit; 
Rg. 49 is a circuit diagram of a load control 
timing signal generating circuit in the 15th em- 
bodiment; and 55 
Fig. 50 is a wave form chart schematically 
showing the charge-discharge converted signal 
(discharge current of secondary battery), load 



control timing signal in the 15th embodiment 
and charge-discharge converted signal after 
fetched in the calculation circuit. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Now the present invention will be clarified in 
detail by preferred embodiments thereof shown in 
the attached drawings. 

[1st embodiment] 

Figs. 9 to 11 illustrate an embodiment of the 
battery system, for use in a camera, of the present 
invention, wherein components same as or equiv- 
alent to those in Figs. 1 and 2 are represented by 
same numbers and will not be explained further. 

In the present embodiment, a battery pack 1, 
to be detachably mounted in a chamber 6 of a 
camera body 2, is provided, as shown in Fig. 11, 
with a reusable secondary (nickel-cadmium) battery 
130, means (calculation circuit) 131 for calculating 
the amount of charge and discharge of said battery 
130, and means for displaying the remaining ca- 
pacity of the secondary battery 130 (display circuit 
132 including the aforementioned display unit 120, 
and is featured by a fact that the display unit 12 is 
provided in a position easily recognizable from the 
rear side of the camera even when the camera is 
held in a phototaking position, in the mounted state 
to said camera body, as shown in Figs. 9 and 10. 

In the present embodiment, a substantially rec- 
tangular notch 120 is provided on the rear face of 
the camera body adjacent to said chamber 6 there- 
of, and the battery pack 1 is also provided, on a 
lateral face thereof facing the rear side, with a 
protruding portion 121 which engages with said 
notch 120 and is exposed on the rear face of the 
camera body. The display unit 12 for displaying the 
remaining capacity for example by a liquid crystal 
display is provided on said protruding portion 121. 

In such configuration, the remaining capacity of 
the secondary battery pack 1 can be displayed in 
easily recognizable manner, on the display unit 12 
positioned on the rear face of the camera body 2. 

In the present embodiment, the display of re- 
maining capacity by the display unit 12 on the 
pack 1 is enabled by the formation of a notch 1 20 
on the rear face of the camera body 2, but such 
display can also be realized, in a variation shown in 
Figs. 12 and 13, by forming a transparent window 
122, composed of a transparent plastic plate integ- 
rally incorporated in the rear face of the camera 
body 2, thereby enabling to observe the display 
unit 12, formed on a corresponding position of the 
pack 1, through said window. Such configuration 
not only allows to observe the display unit 12 from 
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the rear side of the camera body through said 
transparent window 122 but also provides an ad-, 
vantage of protecting the display unit 12, com- 
posed for example of a liquid crystal display, from 
external force by the presence of said window. 

An electric circuit including said secondary bat- 
tery pack 1. a camera body 2 to which said pack 1 
is mountable, and a charger 3 is shown in Fig. 11. 
The left-hand portion shows the internal circuits of 
the charger 3, in which an AC power supplied from 
an AC plug 1 1 is supplied to a rectification circuit 
133, and a DC charging current obtained therefrom 
is supplied to the secondary battery pack 1 through 
a charging terminal (CHG) 134 and a ground termi- 
nal (GND) 135, representing the charging plug 10 
and receptacle 9 (see Fig. 1). Said rectification 
circuit 133 can be so constructed as to merely 
provide the secondary battery 130 with an appro- 
priate current or may include a known charging 
circuit for automatically terminating the charging 
current by monitoring the terminal voltage. 

The central part in Fig. 11 shows the internal 
circuits of the secondary battery pack 1 , constitut- 
ing the essential part of the present invention. The 
current supplied from the charger 3 through said 
terminals 134, 135 charges the secondary battery 
(nickel-cadmium battery) 130. through a diode 136 
and a resistor 137. The diode 136 is provided for 
protecting the secondary battery 130 from damage, 
in case a voltage different in polarity from that of 
the charger 3 is erroneously applied to the termi- 
nals 134, 135. The current from said secondary 
battery 130 is supplied to the internal circuits of the 
camera body 2, through a discharge terminal (DIS) 
138 and a ground terminal (GND) 139, which cor- 
respond to the aforementioned electrodes 7, 8 
formed on the inserted end of the pack 1 . 

The aforementioned resistor 137 is provided for 
converting the current between the terminals 134, 
1 35 into a voltage, thus converting the current in a 
direction Ic or Id respectively in charging or dis- 
charging state, into a voltage for supply to a cur- 
rent detection circuit 140, which detects the direc- 
tion and amount of thus generated current and 
sends the results of said detection to the aforemen- 
tioned calculation circuit 131. 

Also receiving the output of a timer circuit 141, 
said calculation circuit 131 determines the dimen- 
sion of current of the secondary battery 130 at 
each time, based on the above-mentioned charging 
or discharging current. 

More specifically, in the charging state, the 
amount of charging of the secondary battery 130 is 
determined by the product of the charging current 
and the charging time, while, in the discharging 
state, the amount of discharge is determined by 
the product of the discharge current and the dis- 
charge time, and the remaining capacity of the 



secondary battery 130 is determined from the dif- 
ference of the two. The remaining capacity thus 
determined is displayed, through a display circuit 
132, on a display unit 12, whereby the photogra- 

5 pher can recognize the remaining capacity of the 
secondary battery 130 in the pack 1. 

The right-hand portion in Fig. 11 shows the 
internal circuits of the camera body 2, wherein the 
power supplied from the secondary battery 130 

w through the discharge terminals 138, 139 is firstly 
given to a DC-DC converter 142 which is activated 
by an unrepresented power switch, thereby sup- 
plying a constant voltage for example to an expo- 
sure control circuit 143. Included in said circuit 143 

75 is a control system for measuring the brightness of 
an object, controlling the functions of a shutter and 
a diaphragm according to the result of said mea- 
surement, and advancing the film. 

Although not shown in Fig. 1 1 , said calculation 

20 circuit 131 and display circuit 312 are naturally 
connected to a power supply system which is 
continuously powered. 

[2nd embodiment] 

25 

Figs. 14 and 15 illustrate a 2nd embodiment of 
the present invention, in which the secondary bat- 
tery pack 1 is provided, in a part thereof, with a 
battery check button 150 for manually activating 

30 the display unit 12 for the remaining capacity, and 
does not indicate the remaining capacity by the 
display unit in case said check button is not de- 
pressed, for example when the pack is left alone. 
Such configuration allows to reduce the consump- 

35 tion of battery power by the current consumed in 
the display circuit 132 etc. when the battery check- 
ing is not required, and is particularly suitable when 
the display unit 12 is composed of light-emitting 
diodes. 

40 In the present embodiment, the remaining ca- 
pacity of the battery can be confirmed by the 
depression of the check button 150 provided on 
the external surface of the pack 1 , and the display 
unit 12 is activated during said depression. 

45 In the use of such secondary battery back 1 
with control means such as the battery check but- 
ton 150 for controlling the display of the remaining 
capacity, the present embodiment is featured by 
the presence of means for actuating said control 

so means, in linkage with the connecting operation of 
the secondary battery pack 1 to the camera body 2 
or the charger 3. 

More specifically, in the present embodiment, 
said check button 150 is provided protruding from 

55 a lateral wall of the inserted portion lb of the pack 1 
and is automatically depressed by an internal wall 
of the chamber 6 of the camera body 2 when said 
pack 1 is inserted thereinto, whereby the remaining 
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capacity is continuously displayed when the pack 1 
is mounted to the camera. Also when the charger 3 
is connected to the secondary battery pack 1 by 
inserting the charging plug 10 into the receptacle 9, 
said connected state is sensed by a circuit in the 
pack 1 whereupon the display circuit 132 is ac- 
tivated to display the remaining capacity. 

The internal circuits of the secondary battery 
pack 1, for achieving the above-mentioned func- 
tions, is illustrated in Fig. 15. In said circuits, the 
calculation circuit 131 is constantly powered be- 
cause the calculation of dimension of current is 
always necessary, but the power supply circuit for 
the display circuit 132 is provided, at the ground 
side thereof, with a contact 151 which is on-off 
controlled by said battery check button 150, where- 
by said display circuit 132 is powered only when 
said check button 150 is depressed manually or by 
mounting to the camera, thus displaying the re- 
maining capacity obtained from said calculation 
circuit 131. 

Also the power supplied from the charging 
terminal (CHG) 134 is supplied to a transistor 152, 
which can connect the display circuit 132 to the 
ground in parallel with said contact 151. In such 
configuration, when the charger 3 is connected to 
the charging receptacle 9, the charging current 
charges the battery 130 and also turns on the 
transistor 152, thereby activating the display circuit 
132 to display the remaining capacity of the bat- 
tery. 

Consequently, when the secondary battery 
pack 1 is left alone, the remaining capacity is 
normally not displayed but can be confirmed by 
the depression of the battery check button 150 
when required. Also the remaining capacity is al- 
ways displayed when the camera or the charger 3 
is used. 

In the present embodiment, the display by the 
display unit 12 is conducted, in the connection with 
the camera body 2, by mechanical depression of 
the check button 150 by the internal wall of the 
chamber 6 when the secondary battery pack 1 is 
inserted thereinto, while, in the connection with the 
charger 3, by an electrical signal, but such me- 
chanical and electrical controls may be inverted for 
respective connections, or either control may be 
employed for both connections, as long as the 
display of the remaining capacity is not conducted 
when the secondary battery pack 1 is left alone but 
continuously conducted when said pack 1 is con- 
nected to the camera body 2 or the charger 3. 

[3rd embodiment] 

Figs. 16 and 17 illustrate a 3rd embodiment of 
the present invention, in which the camera body 2 
can be selectively loaded with a secondary battery 



pack 1 including a reusable secondary battery 30 
as mentioned above, or a primary battery pack 160 
including a non-reusable primary battery 161, such 
as an ordinary UM-3 battery or a lithium battery. 

5 As shown in Fig. 16, such camera is provided, 

for the primary battery pack 160, with a battery 
check button 162, an indicator lamp 163 composed 
for example of a light-emitting diode, and an inter- 
nal battery check circuit for the primary battery. 

70 Said internal circuit is activated by the depression 
of the check button 162, to light the indicator 163 
continuously in case the remaining capacity is suf- 
ficient, or intermittently in case said capacity is 
insufficient. 

15 Such battery check circuit provided in the cam- 

era body 2 is exclusively designed for the primary 
battery such as UM-3, and is incapable of proper 
evaluation of the secondary battery, as the chances 
of use of the secondary battery are limited in 

20 comparison with those of the primary battery 161. 

The primary battery pack 160, to be loaded in 
the chamber 6 of the camera body 2, is provided, 
as shown in Fig. 16, with a battery chamber 164 for 
detachably loading batteries 161. Also on the in- 

25 serted end of a case constituting said pack 160, 
there are provided discharge terminals 7, 8 similar 
to those in the aforementioned secondary battery 
pack 1, and a pack detecting electrode (DET) 165 
for identifying the pack. 

30 In the above-explained configuration, the bat- 
tery check is conducted in the following manner 
when the pack 1 or 160 is used in combination with 
the camera body 2. 

When the primary battery pack 160 is used, 

35 the battery check button 162 on the camera body 2 
is depressed to activate the circuit for the primary 
battery incorporated in said camera body, whereby 
the indicator 163 is lighted continuously or intermit- 
tently respectively if the remaining capacity of the 

40 battery is sufficient or insufficient. 

On the other hand, when the secondary battery 
pack 1 Is mounted, the remaining capacity thereof 
can be confirmed by the display unit 12 provided 
on said pack 1 . 

45 However, if the camera body is equipped with 

the checking means for the primary battery while 
the secondary battery pack is equipped with exclu- 
sive checking means therefor, there may result a 
drawback that, in case the photographer mistakes 

50 the mounted battery pack, he merely d presses the 
check button 162 of the camera body and obtains 
erroneous information on the remaining capacity by 
looking at the state of the indicator 163. 

For this reason, the present embodiment is 

55 featured by the presence, on the camera body 2 
equipped with a battery check circuit 166 and an 
indicator 163 for checking and displaying the re- 
maining capacity of the primary battery 161 in the 
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pack 160, of means for detecting the mounting of 
the secondary battery pack 1 (in the present em- 
bodiment by the presence or absence of the elec- 
trode 65 on the battery pack), and means for 
controlling the display means (battery check circuit 
166 and indicator 163) according to the output of 
said detection means. 

Referring to Fig. 17, a contact 167 controlled 
by said check button 162 connects the battery 
check circuit 166, connected with said indicator 
1 63, to the ground when the mounted battery pack 
contains the primary battery and has said electrode 
165, thereby activating the circuit in the camera 
body 2. 

In the absence of said electrode 165, the 
checking circuit 166 does not function despite of 
the depression of the check button 162, so that the 
indicator 163 is not lighted continuously nor inter- 
mittently. Consequently, in this configuration, in 
case the primary battery pack 160 is mounted as 
the basic mode of use, the remaining capacity can 
be checked with the battery check circuit 166 pro- 
vided in the camera body 2. On the other hand, 
when the secondary battery pack 1 capable of 
displaying the remaining capacity is mounted, the 
circuit 166 etc. in the camera body are disabled, 
and the remaining capacity is displayed by the 
circuits of the pack 1. 

In the foregoing embodiment, the primary bat- 
teries are loaded in a primary battery pack, but 
they may be directly loaded in a loading portion of 
the camera body. In such case said primary bat- 
tery may be formed same as said primary battery 
pack, or said loading portion may be formed same 
as the primary battery. 

[4th embodiment] 

Figs. 18 to 20 illustrate another embodiment of 
the battery system, for use in a camera, of the 
present invention, wherein components same as or 
equivalent to those in Figs. 1 and 2 are repre- 
sented by same numbers and will not be explained 
further. 

The present embodiment is featured by a fact 
that a battery pack 1, detachably mountable in a 
chamber 6 of a camera body 2, is provided, as 
shown in Fig. 20, with a reusable secondary 
(nickel-cadmium) battery 220, means for calculat- 
ing the amount of charge and discharge of said 
battery 220 (calculation circuit 221), and means for 
releasing the remaining capacity of the secondary 
battery 220 obtained by said calculation means (a 
signal transmission terminal 222 shown in Figs. 18 
and 20), and that the camera body 2 is provided 
with means for receiving the signal, indicating the 
remaining capacity, from said terminal 222 (said 
means being commonly represented as the termi- 



nal 222 in Fig. 18), and means for displaying said 
remaining capacity, based on said signal (a display 
circuit 223 including a display unit 224). 

In the present embodiment, as shown in Fig. 
5 18, the signal transmitting terminal 222 is exposed 
at the end of the inserted portion lb, next to the 
electrodes 7, 8. Also as shown in Figs. 18 and 19, 
said display unit 224 is for example composed of a 
liquid crystal display device positioned on the rear 

w face of the camera body 2, in easily recognizable 
manner even when the camera is held in the 
phototaking position. 

Such configuration provides the display of the 
remaining capacity of the secondary battery pack 1 

75 in an easily recognizable manner on the display 
unit 224 provided on the rear face of the camera 
body 2, so that the photographer can promptly 
confirm the remaining capacity while holding the 
camera body in the phototaking position, and with- 

20 out missing the optimum timing of phototaking. 

An electric circuit including said secondary bat- 
tery pack 1 and the camera body to which said 
pack 1 is mountable is shown in Fig. 20. The left- 
hand portion shows the internal circuit of the sec- 

25 ondary battery pack 1 , and said circuit is provided 
with a charging terminal (CHG) 226 and a ground 
terminal (GND) 227, for receiving a charging cur- 
rent obtained from an AC current in an unrepresen- 
ted charger through the charging plug 10 (see Fig. 

30 1) and the receptacle 9. Said charging current 
charges a secondary (nickel-cadmium) battery 220 
through a diode 228 and a resistor 229. Said diode 
228 is provided for protecting the secondary bat- 
tery 220 from damage, in case a voltage different 

35 in polarity from that of the charger 3 is erroneously 
applied to the terminals 226, 227. The current from 
said secondary battery 220 is supplied to the inter- 
nal circuit of the camera body 2, through a dis- 
charge terminal (DIS) 7 and a ground terminal 

40 (GND) 8. Said resistor 229 is provided for convert- 
ing the current between the terminals 226, 227 into 
a voltage, thus converting the current in a direction 
Ic or Id respectively in charging or discharging 
state, into a voltage for supply to a current detec- 

45 tion circuit 230, which detects the direction and 
amount of thus generated current and sends the 
results of said detection to the aforementioned cal- 
culation circuit 221. 

Also receiving the output of a timer circuit 231, 

so said calculation circuit 221 determines the dimen- 
sion of current of the secondary battery 220 at 
each time, based on the above-mentioned charging 
or discharging current. 

More specifically, in the charging state, the 

55 amount of charging of the secondary battery 220 is 
determined by the product of the charging current 
and the charging time, while, in the discharging 
state, the amount of discharge is determined by 
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the product of the discharge current and the dis- 
charge time, and the remaining capacity of the 
secondary battery 220 is determined from the dif- 
ference of the two. The remaining capacity thus 
determined is transmitted, through the terminal 
222, to the camera body 2. 

The right-hand portion in Fig. 20 shows the 
internal circuit of the camera body 2, wherein the 
power supplied from the secondary battery 220 
through the terminals 7, 8 is firstly given to a DC- 
DC converter 232 which is activated by an un- 
represented power switch, thereby supplying a 
constant voltage for example to an exposure con- 
trol circuit 233. Included in said circuit 233 is a 
control system for measuring the brightness of an 
object, controlling the functions of a shutter and a 
diaphragm according to the result of said measure- 
ment, and advancing the film. 

Also in the present embodiment, the camera 
body 2 is equipped with a display circuit 223 for 
receiving the signal indicating the remaining capac- 
ity through said terminal 222 and a display unit 224 
therefor, whereby the remaining capacity of the 
secondary battery 220 in the pack 1 as shown in 
Fig. 18 can be displayed on the camera body 2 
when said pack 1 is mounted thereon as shown in 
Fig. 19. The signal transmitted from the terminal 
222 is preferably a segment drive signal capable of 
directly driving the display unit 224 consisting of a 
liquid crystal display unit. Also Fig. 20 shows only 
one terminal 222, but there may be provided plural 
terminals if such segment drive signal requires 
plural terminals. Also there may be employed a 
clock signal terminal and a data terminal, involving 
the known signal processing, if the calculation cir- 
cuit 221 and the display cirucit 223 are connected 
by serial communication. 

[5th embodiment] 

Figs. 21 to 23 illustrate a 5th embodiment of 
the present invention, in which the camera body 2 
can be selectively loaded with a secondary battery 
pack 1 including a reusable secondary battery 220 
as mentioned above, or a primary battery pack 240 
including a non-reusable primary battery such as 
an ordinary UM-3 battery or a lithium battery. 

As shown in Fig. 21, such camera is provided, 
for the primary battery pack 240, with a battery 
check button 243, a display unit 224 therefor, and 
an internal battery check circuit for the primary 
battery. Said internal circuit is activated by the 
depression of the check button 243, to turn on the 
display unit 224 in case the remaining capacity is 
sufficient, or to turn on said unit intermittently or to 
extinguish the display in case the remaining capac- 
ity is insufficient. 

The configuration of this embodiment is fea- 



tured by a fact that the remaining capacity of the 
battery is displayed on the display unit 224 pro- 
vided on the rear face of the camera body 2, 
regardless whether the pack 1 or 240 is mounted. 

5 When the primary battery pack 240 is mounted, 
said display is given in response to the depression 
of the check button 243, but, when the secondary 
battery pack 1 is mounted, said display is always 
given on the display unit 224. 

10 The primary battery pack 240, to be loaded in 

a chamber 6 of the camera body 2, is provided, as 
shown in Fig. 21, with a battery chamber 242 for 
detachably accommodating batteries 241. Also on 
the inserted end of said pack 240, there are pro- 

T5 vided discharging terminals 7, 8 similar to those in 
the aforementioned secondary battery pack 1, and 
a pack detecting terminal 244. Said secondary bat- 
tery pack 1 and primary battery pack 240 are 
formed in a substantially same shape, and have 

20 said discharging terminals 7, 8 in mutually cor- 
responding positions on the inserted end. However, 
as shown in Fig. 21, the signal transmitting terminal 
222 in the secondary battery pack 1 and the iden- 
tifying terminal 244 in the primary battery pack 240 

25 are provided in different positions, and, in the con- 
nection to the camera body 2, form respectively 
different wiring states with the display unit 224 
(display circuit 223) as shown in Figs. 22 and 23, 
thereby functioning as means for identifying the 

30 mounted pack. 

In the camera body 2, as shown in the right- 
hand portion in Figs. 22 and 23, the terminal 222 
receiving the signal, indicating the remaining ca- 
pacity of the secondary battery 220, from the pack 

35 1 is connected to the display circuit 223 including 
the display unit 224. On the other hand, when the 
primary battery pack 240 is mounted, the identify- 
ing terminal 244 functions as a ground terminal for 
a discrimination circuit 245 of which input is con- 

40 nected to said terminal 222 and the display circuit 
223, and said discrimination circuit can be ac- 
tivated by a contact linked with the aforementioned 
battery check button 243. 

When the secondary battery pack 1 is mounted 

45 to the camera body 2 in the above-explained con- 
figuration, the display circuit 223 and the display 
unit 224 are connected through the terminal 222 to 
said pack while the descrimination circuit 245, 
identifying terminal 244 and check button 243 are 

so excluded from the circuit, whereby the remaining 
capacity of the secondary battery 220 can be dis- 
played by the signal from the calculation circuit 
221 of the pack 1 , as shown in Fig. 22. 

On the other hand, when the primary battery 

55 pack 240 is mounted, the above-mentioned termi- 
nal 222 for the secondary battery is unconnected 
as shown in Fig. 23 and the display circuit 223 is 
grounded through the discrimination circuit 245. In 
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such state, the depression of the check button 243 
selectively activates the discrimination circuit 245, 
whereby the remaining capacity of the battery at 
this point can be displayed on the display unit 224. 
Said discrimination circuit 245, activated by the 
closing of the battery check button 243, is de- 
signed to measure the battery voltage when a 
current is given to an unrepresented resistor in said 
circuit. Since said resistor has to have a low resis- 
tance, said circuit cannot be operated continuously 
but is to be activated only in response to the 
depression of the check button 243. 

In the foregoing there has been explained a 
case of loading primary batteries in the primary 
battery pack, but such primary batteries may be 
directly loaded in a loading chamber of the camera 
body. In such case, the primary batteries may be 
formed similar to the primary battery pack, or said 
loading chamber may be formed similar to the 
primary battery. 

[6th embodiment] 

Figs. 24 and 25 illustrate another embodiment 
of the present invention, wherein components same 
as or equivalent to those in Figs. 1 to 3 are 
represented by same numbers and will not be 
explained further. 

In the present embodiment, as shown in Fig. 
25, a secondary battery pack 1 , to be detachably 
mounted in a chamber 6 of a camera body 2, is 
provided with a reusable secondary (nickel-cad- 
mium) battery 20 and information memory means 
40 for memorizing the remaining capacity thereof, 
and the camera body 2 is provided with information 
transmission means 41 for effecting information 
exchange with said memory means 40, means for 
calculating the amount of charge and discharge of 
the secondary battery 20 (calculation circuit 29), 
and means (display circuit 31 including a display 
unit 12) for displaying the remaining capacity of the 
secondary battery 20, determined by said calcula- 
tion circuit 29. A terminal MEM 43 shown in Fig. 25 
is composed of a data line contact 42 formed on 
the inserted end of the secondary battery pack 1, 
independently from the electrodes 7, 8, and an 
unrepresented electrode formed in the camera 
body 2 in opposed relationship to said contact 42. 
Said information memory means 40 stores a value 
indicating the remaining capacity of the secondary 
battery pack 1 (hereinafter called remaining capac- 
ity data). Said data becomes zero for example in 
case the battery is entirely discharged. Said mem- 
ory means 40 can be composed, for example, of 
an EEPROM (electrically erasable programmable 
read-only memory) or a RAM. 

In the present embodiment, the display unit 12 
is provided in a part of the rear face of the camera 



body 2. Also a charging receptacle 9, for receiving 
a charging plug 10 of a charger 3 for charging 
when the secondary battery in said pack 1 is 
exhausted, is also provided on the camera body 2, 
5 and the charging of the exhausted battery can be 
conducted, while the secondary battery pack 1 is 
loaded in the chamber 6 of the camera body 2, by 
inserting the plug 10 of the charger 3 into said 
receptacle 9 on the camera body 2. The charging 

70 current from the charger 3 flows, through terminals 
22 (CHG) and 33 (GND) corresponding to the plug 
10 and receptacle 9 and also through a diode 24 
and a resistor 25 provided in the camera body 2, to 
a terminal (BAT) 44 composed of the electrode 7 of 

75 the pack 1 and the unrepresented electrode of the 
camera body and to terminal (GND) 45 composed 
of the electrode 8 of the pack 1 and the un- 
represented electrode of the camera body, thereby 
charging the secondary (nickel-cadmium) battery 

20 20. Also in the camera body 2, a current detection 
circuit 28 for detecting the direction and dimension 
of current for supply to the calculation circuit 29 is 
connected parallel to the resistor 25. 

In the present embodiment, various circuits and 

25 components for determining the remaining capacity 
of the secondary battery pack 1 are provided in the 
camera body 2, but the circuit structure thereof is 
similar to that shown in Fig. 3 so that the detailed 
functions of these circuits will be omitted. 

30 When the secondary battery pack 1 is mounted 
to the camera body 2 in the above-explained con- 
figuration, the camera body is powered and the 
information transmission means 41 is activated to 
read the remaining capacity data of the secondary 

35 battery 20, stored in said memory means 40 
through the terminal 43. Said data is transferred 
from the transmission means 41 to the calculation 
circuit 29, which thereafter continuously calculates 
the remaining capacity of the secondary battery 20 

40 by detecting the charging and discharging current 
thereof and utilizing said data as the initial value, 
until the secondary battery pack 1 is detached. The 
remaining capacity data obtained in said calculation 
circuit 29 is constantly recorded, as new data, in 

45 the memory means 40 through the transmission 
means 41 and the terminal 43. Consequently, even 
when the secondary battery pack 1 is disconnected 
from the camera body 2, the remaining capacity 
data immediately before said disconnection is 

50 stored in said pack 1 itself. 

Therefore, for example in case a secondary 
battery pack A connected to the camera body 2 is 
replaced by another pack B, which is afterwards 
replaced again by the original pack A, the remain- 

55 ing capacity thereof can be correctly calculated, 
because the information on the remaining capacity 
of the pack A is not lost but is maintained in said 
pack A itself. 
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In the secondary battery pack 1 has no remain- 
ing capacity, the calculation circuit 29 does not 
function until the power supply voltage therefor 
reaches a minimum function voltage after the start- 
ing of charging by the charger 3. 5 

[7th embodiment] 

Fig. 26 shows a 7th embodiment of the present 
invention, wherein the information memory means w 
40 provided in the secondary battery pack 1 stores 
not only the remaining capacity data of the secon- 
dary battery 20 as in the 6th embodiment but also 
time data, indicating the time when the pack 1 is 
disconnected from the camera body 2. is 

In such configuration, the calculation circuit 29 
can also calculate the decrease of the remaining 
capacity by self discharge (spontaneous discharge 
in time) of the secondary battery 20, so that the 
remaining capacity can be determined in more 20 
precise manner. 

In this embodiment, a clock means 47 is 
formed by an electronic circuit connected to said 
information transmission means 41 and calculation 
circuit 29 in a part of the circuit in the camera body 25 
2, and is provided with a back-up timer battery 48 
for maintaining the function of said clock means 47 
when the pack 1 is detached from the camera 
body 2. The clock means 47 may be constantly 
powered by said timer battery 48, or may be 30 
powered by the secondary battery pack when it is 
mounted to the camera body and by said timer 
battery 48 when said pack 1 is detached. 

The configuration shown in Fig. 26 is same as 
that shown in Fig. 25 except for the clock means 35 
47 and timer battery 28 mentioned above, and will 
not, therefore, be explained further. 

When the secondary battery pack 1 is mounted 
to the camera body 2 in this embodiment, the 
camera body 2 is powered and the information 40 
transmission means 41 is activated to read, through 
the terminal 43, the remaining capacity data and 
time data stored in the memory means 40 of the 
pack 1 . Said remaining capacity data and time data 
are transferred, from said transmission means 41, 45 
to the calculation circuit 29. 

On the other hand, the calculation circuit 29 
can know the current time (time data indicating the 
current time) from the clock means, and calculates 
the time (hereinafter called battery left-alone time) 50 
elapsed from the disconnection of the secondary 
battery pack 1 from the camera body 2 to the 
present, based on said current time and the time 
data obtained from the memory means 40. 

Then the calculation circuit 29 calculates the 55 
capacity (self discharged capacity) lost by self dis- 
charge (spontaneous discharge) in said battery left- 
alone time), in consideration of the remaining ca- 



pacity if necessary, and determines an initial valu9 
of remaining capacity by subtracting said self dis- 
charged capacity from the remaining capacity data 
read from the memory means 40. 

On the other hand, the calculation circuit 29 
determines the remaining capacity of the secon- 
dary battery 20 utilizing the current detection circuit 
28 and timer circuit 30 as explained before and 
displays said remaining capacity on the display 
unit 12 of the display circuit 31 . 

The remaining capacity calculated in the cal- 
culation circuit 29 and the current time obtained 
from the clock means 47 are constantly stored, 
respectively as new remaining capacity data and 
new time data, in the memory means 40 of the 
pack 1 through the transmission means 41 and the 
terminal 43. 

Consequently, even when the secondary bat- 
tery pack 1 is disconnected from the camera body 
2, the remaining capacity data of said pack 1 
immediately before said disconnection and the 
time data indicating the time of said disconnection 
are stored in said pack 1 itself. 

Therefore, for example in case a secondary 
battery pack A connected to the camera body 2 is 
replaced by another pack B, which is afterwards 
replaced again by the original pack A, the remain- 
ing capacity data thereof and the time data indicat- 
ing the detachment of said pack A from the camera 
body are not lost. 

In the above-explained configuration, either one 
of the timer circuit 30 and the clock means 47 may 
be used for both functions, as their functions are 
alike. 

[8th embodiment] 

Figs. 27 and 28 illustrate an 8th embodiment of 
the present invention, wherein the charging recep- 
tacle 9, provided on the camera body 2 in the 
foregoing 6th embodiment, is provided on the rec- 
tangular head portion 1a of the secondary battery 
pack 1 , so that it is not concealed even when the 
pack 1 is mounted in the chamber 6 of the camera 
body 2. 

On an end of said second battery pack 1 , there 
are formed two electrodes 7, 8, a battery capacity 
data line contact 42 and a contact 49 for a charging 
line. 

When the pack 1 is loaded in the chamber 6 of 
the camera body 2, the electrodes 7, 8 come into 
contact with unrepresented electrodes correspond- 
ingly formed in the camera body 2, thereby effec- 
ting power supply from the secondary battery in 
the pack 1 to the camera body 2. 

At the same time, the contact 42 for battery 
capacity data line and the contact 49 for the charg- 
ing line come into contact with unrepresented elec- 
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trodes correspondingly formed in the camera body 
2. 

When the secondary battery in the pack 1 is 
exhausted, it can be charged by insertion of the 
plug 10 of the charger 3 into the receptacle 9 
provided on the pack 1 while it is mounted on the 
camera body 2. 

In Fig. 28, a circuit in the left-hand portion 
belongs to the charger 3, wherein terminals 22 
(CHG), 23 (GND) correspond to the plug 10 of said 
charger 3 and the receptacle 9 of the secondary 
battery pack 1 . 

A circuit in the right-hand portion is a part of 
the internal circuits of the camera body 2. In the 
charging state, the current from the aforementioned 
rectification circuit 21 charges the secondary bat- 
tery 20 through the terminal 22, a terminal 50 
(CHG) consisting of the charging line contact 49 
and the unrepresented contact of the camera body 
2, a diode 24, a resistor 25 and terminals 44, 23. In 
the discharging state (when the camera body 2 is 
in use), the current from the secondary battery 20 
is supplied, through the terminals 44 (BAT) and 45 
(GND), to the camera body 2 for effecting the 
calculation of remaining capacity and reading and 
storage of remaining capacity data as in the fore- 
going 6th embodiment, but the explanation of these 
operations will be omitted. 

In such configuration, though the charging re- 
ceptacle 9 is provided on the pack 1, the charging 
and discharging current passes through the current 
detection circuit 28 in the camera body 2, so that 
the remaining capacity of the secondary battery 20 
can be determined. Though not explained in this 
embodiment, it is also possible to include the time 
data by the addition of clock means 47 as in the 
7th embodiment, thereby achieving detection of 
remaining capacity with higher reliability. 

[9th embodiment] 

Figs. 29 to 31 illustrate a 9th embodiment of 
the present invention, which avoids the drawback in 
the foregoing 6th or 8th embodiment, resulting 
from a fact that the remaining capacity data have to 
be constantly written into the memory means 40 of 
the pack 1 as it may be detached from the camera 
body 2 any time. Such frequent information trans- 
mission is a heavy burden to the transmission 
means 41 and the calculation circuit 29, and the 
remaining capacity data may be destructed in the 
worst case, if the pack 1 is detached from the 
camera body 2 in the course of recording of said 
data. In the present embodiment, in order to avoid 
such drawback, the camera body 2 is provided with 
a detection switch 60 for detecting the loading and 
unloading of the secondary battery pack 1 . 

Fig. 30 shows the detailed structure of said 



pack detecting switch 60 provided on the camera 
body 2. In the present embodiment, said switch 60 
is combined with an unlocking button 61 for the 
secondary battery pack. 

5 Contacts 66, 67 constituting the detection 

switch 60 are connected, by unrepresented lead 
wires, to the calculation circuit 29 (not shown). 
When the pack 1 is loaded in the camera body 2, a 
claw 64 provided on the camera body 2 is pressed. 

10 by means of a spring 65, to a recess 62 formed on 
the pack 1, whereby said pack 1 is supported in 
the camera body 2 and does not drop therefrom. 

In such state, where the unlocking button 61 is 
not depressed, the contacts 66, 67 are mutually 

75 separated by the force of a spring 68, so that the 
switch 60 is open. 

In case of detaching the pack 1 from the cam- 
era body 2, the unlocking button 61 is depressed, 
whereby the claw 64 disengages from the recess 

20 62 and the pack 1 becomes detachable from the 
camera body 2. 

Because of said depression of the unlocking 
button 61, the contacts 66, 67 come into mutual 
contact, thus closing the switch 60. 

25 A circuit shown in Fig. 31 corresponds to that 
of the 6th embodiment, but also includes a detec- 
tion switch 51, which corresponds to the pack 
detection switch 60 explained above. A terminal of 
said switch is grounded while the other is con- 

30 nected to the input terminal of the calculation cir- 
cuit 29 and also pulled up by a resistor 52. 

When the secondary battery pack 1 is loaded 
into the camera body 2 in the above-explained 
configuration, the camera body 2 is powered as in 

35 the 6th embodiment whereby the transmission 
means 41 is activated to read, through the terminal 
43, the remaining capacity data of the pack 1 
stored in the memory means 40 and to transmit 
said data to the calculation circuit 29, which effects 

40 calculation and display of the remaining capacity of 
the secondary battery 20, utilizing said data as the 
initial value. 

In this embodiment, however, in contrast to the 
6th embodiment, the remaining capacity data cal- 

45 culated by the calculation circuit 29 is not con- 
stantly transmitted to the memory means 40 for 
recording therein. 

As already explained in relation to Figs. 29 and 
30, the unlocking button 61 has to be depressed at 

50 first, in order to detach the pack 1 from the camera 
body 2. Said depression closes the detection 
switch 60, thereby grounding the input terminal of 
the calculation circuit 29. 

Upon detecting said grounding of the input 

55 terminal, the calculation circuit 29 stores the re- 
maining capacity data at this point, as new data, in 
the memory means 40 of the pack 1 through the 
transmission means 41 and the terminal 43. Thus, 
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when the pack 1 is detached from the camera 
body 2, the remaining capacity data of the pack 1 
immediately before said detaching is stored in said 
pack 1 itself. 

In the foregoing there has been explained the 
detection of detachment of the secondary battery 
pack 1 from the camera body 2 by means of a 
detection switch 60 provided thereof, but a pack 
mounting detection switch, for detecting the loading 
of the pack 1 in the camera body 2, may be 
additionally provided thereon. A detection signal 
from said pack mounting detection switch can be 
utilized for causing the transmission means 41 to 
read the remaining capacity data of the pack 1 
from the memory means 40 and to transmit said 
data to the calculation circuit 29. 

The present embodiment is formed by adding 
the detection switch 60 to the configuration of the 
6th embodiment, but said detection switch may 
also be added to that of the 8th embodiment. Also 
in this case, there may be added the clock means 
and time data, as in the 7th embodiment. In such 
configuration, the remaining capacity data and time 
data need not be constantly recorded in the mem- 
ory means, but can only be recorded when the 
detachment of the pack 1 from the camera body 2 
is detected by the detection switch 60. 

[10th embodiment] 

Figs. 32 to 34 illustrate a 10th embodiment of 
the present invention, wherein the charger 3 for 
charging the secondary battery pack 1 is provided 
with information transmission means 70 for com- 
municating with the memory means 40 of the pack 
1 and means 71 for calculating the amount of 
charging of the secondary battery 20, whereby, 
upon connection of the charge 3 to the pack 1, the 
remaining capacity of the secondary battery 20 
stored in the memory 40 is transmitted through the 
transmission means 70 to the calculation circuit 71 
of the charger 3 and the remaining capacity after 
charging, obtained in said calculation circuit 71, is 
transmitted to the memory means 40 of the pack 1. 

In the battery system of a camera, as already 
explained in the foregoing, the resistor 25, current 
detection circuit 28, calculation circuit 29, timer 
circuit 30 and information transmission circuit 41 
have to be connected to the secondary battery 20 
both in the charging and discharging states. In the 
foregoing 6th to 9th embodiments, since these 
circuits are provided in the camera body 2, the 
pack 1 has to be connected to the camera body 2 
during the charging operation, so that the camera 
cannot be used during said operation (even if the 
camera can be used, the phototaking operation is 
hindered by the connection of the charger 3 and 
the AC plug 11). 



In order to avoid such drawback, the present 
embodiment is featured by a fact that the camera 
body 2 is provided, as shown in Fig. 34, with the 
resistor 25, current detection circuit 28, timer circuit 

5 30, calculation circuit 29 and information transmis- 
sion means 41, and that the charger 3 is also 
provided, as shown in Fig. 33, with a resistor 72, a 
current detection circuit 73, a timer circuit 74, a 
calculation circuit 71 and information transmission 

70 means 70. 

In Fig. 33, a terminal 75 (MEM) for connecting 
the memory means 40 of the pack 1 with the 
transmission means 70 of the charger 3, is com- 
posed, as shown in Fig. 32, of a receptacle 76 for 

/s the capacity data line of the pack 1 and a plug 77 
of the capacity data line of the charger 3. 

As shown in Fig. 32, the secondary battery 
pack 1 is provided with the charging receptacle 9, 
and a receptacle 76 for the capacity data line in the 

20 vicinity thereof. When the secondary battery 20 is 
exhausted, the pack 1 is detached from the camera 
body 2, and it can be charged by insertion of the 
plug 10 of the charger 3 into the receptacle 9 
provided on the pack 1 and insertion of the capac- 

25 ity data line plug 77 of the charger 3 into the data 
line receptacle 76 of the pack 1. In this embodi- 
ment, the remaining capacity display means 12 is 
provided on the camera body 2. 

In the above-explained configuration, the charg- 

30 ing operation of the secondary battery pack 1 by 
the charger 3 and the discharging operation when 
said pack 1 is loaded in the camera body are 
conducted in the following manner: 

35 (1) Charging operation 

Fig. 33 shows an electrical circuit when the 
pack 1 is connected to the charger 3, wherein a 
left-hand portion indicates the circuit of the charger 
40 3. An AC current is supplied from a plug 11 to a 
rectification circuit 21, which supplies a DC charg- 
ing current. 

■ Terminals 22 (CHG), 23 (GND) are composed 
of the charging plug 10 of the charger 3 and the 

45 receptacle 9 on the pack 1 . 

The current from the rectification circuit 21 
charges the secondary battery 20, through the re- 
sistor 72, terminal 22, diode 24 (incorporated in the 
pack 1) and terminal 23. 

so Said diode 24 is provided for preventing dam- 
age in the secondary battery 20 and in the circuits 
of the camera body 2 shown in Fig. 34, when a 
voltage of a different polarity from that of the 
charger 3 is erroneously applied to the terminals 

55 22, 23. 

The remaining capacity data of the secondary 
battery 20, stored in the memory means 41 , is read 
by the transmission means 70 through a terminal 
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75 (MEM), consisting of the data line receptacle 76 
of the pack 1 and the data line plug 77 of the 
charger 3, and is transmitted to the calculation 
circuit 71, which utilizes said data as the initial 
value. The resistor 72, provided for converting the 
current between the terminals 22, 23 into a voltage, 
converts the charging current in a direction Ic into 
a voltage for supply to the current detection circuit 
73, which thereby detects thus generated current 
and sends the amount thereof to the calculation 
circuit 71. Also receiving the output of the timer 
circuit 74, the calculation circuit 71 determines the 
dimension of current of the secondary battery 70 at 
each time, through the calculation based on the 
charging current as already explained before. Said 
calculation circuit 71 calculates the remaining ca- 
pacity from said dimension of current and the initial 
value obtained from said memory means 40. 

Also the remaining capacity calculated by the 
calculation circuit 71 is stored, as new data, con- 
stantly in the memory means 40 through the trans- 
mission means 70 and the terminal 75. Conse- 
quently, when the secondary battery pack 1 is 
detached from the charger 3, the remaining capac- 
ity data of the secondary battery 20 immediately 
before said detachment is stored in the pack 1 
itself. 

(2) Discharging operation 

Fig. 34 shows the electric circuit when the 
secondary battery pack 1 is loaded in the camera 
body 2. Upon said loading, the current from the 
secondary battery 20 is supplied through the termi- 
nals 44 (DIS) and 45 (GND) to the camera body 2, 
whereby the transmission means 41 thereof is ac- 
tivated to read, through the terminal 43, the remain- 
ing capacity data of the pack 1, stored in the 
memory means 40, and to transmit said data to the 
calculation circuit 29, which utilizes said data as the 
initial value of the remaining capacity. The resistor 
25 is provided for converting the current between 
the terminals 44, 45 into a voltage, and converts, in 
the discharging state, the current in the direction Id 
into a voltage for supply to the current detection 
circuit 28, which detects and sends the amount of 
thus generated current to the calculation circuit 29. 

Also receiving the output of the timer circuit 30, 
the calculation circuit 29 calculates the dimension 
of current of the secondary battery 20 at this point, 
through calculation with said current amount, also 
determines the remaining capacity from said di- 
mension of current and the initial value obtained 
from the memory means 40 and displays said 
remaining capacity by the display circuit 31 . 

The remaining capacity data calculated by the 
calculation circuit 29 is also recorded, as new data, 
constantly in the memory means 40 through the 



transmission means 41 and the terminal 43. Con- 
sequently, when the secondary battery pack 1 is 
disconnected from the camera body 2, the remain- 
ing capacity data of the pack 1 immediately before 
5 said disconnection is stored in the pack 1 itself, as 
in the foregoing embodiments. In this embodiment, 
as explained above, the camera body 2 determines 
only the amount of discharge of the secondary 
battery 20. 

70 This embodiment provides an advantage that 
the camera can be used while a spare battery pack 
is charged, since the secondary battery pack 
needs not be connected to the camera body during 
the charging operation. 

/5 In the present embodiment, the charger 3 is 

provided with the resistor 72, current detection 
circuit 73. timer circuit 74, and calculation circuit 
71, but it may also be provided with a display 
circuit for displaying the remaining capacity of the 

20 secondary battery 20 during the charging opera- 
tion. Also in Fig. 32 the charging plug 10 and the 
data line plug 77 are formed as two independent 
plugs, but they may be formed in an integral struc- 
ture so that they may be connected or discon- 

25 nected at the same time. 

Furthermore, in the present embodiment, there 
may be added the clock means and time data as in 
the foregoing 7th embodiment, and the structure of 
the camera body 2 may be based on the 9th 

30 embodiment, which consists of the pack detection 
switch added to the structure of the 6th embodi- 
ment. 

[11th embodiment] 

35 

Figs. 35 to 37 illustrate an 11th embodiment of 
the present invention, which is featured, in a con- 
figuration of the foregoing 10th embodiment having 
the resistors 25, 72, current detection circuits 28, 

40 73, timer circuits 30, 74 and calculation circuits 29, 
71 in the camera body 2 and the charger 3, by a 
simplified structure in adding the clock means and 
timer data for adding the function of calculating the 
capacity decrease by self discharge. 

45 It is conceivable, in a simplest way, to add 
such clock means in the camera body (hereinafter 
called clock means E) and in the charger 3 
(hereinafter called clock means F). 

In such case, upon loading of the secondary 

50 battery pack 1 into the camera body 2, the calcula- 
tion circuit 29 of the camera body calculates the 
battery left-alone time and the self discharged ca- 
pacity, based on the time data (also remaining 
capacity data if necessary) read from the memory 

55 means 40 of the pack 1 through the transmission 
means 41 of the camera body and the current time 
obtained from the clock means E of the camera 
body. Said current time data from the clock means 
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E is constantly recorded as new time data, together 
with the remaining capacity data calculated by the 
calculation circuit 29 of the camera body, into the 
memory means 40 of the pack 1 . 

Also upon connection of the charger 3 to the 
secondary battery pack 1, the calculation circuit 71 
of the charger 3 calculates the battery left-along 
time and the self discharged capacity, based on 
the time data (also remaining capacity data if nec- 
essary) read from the memory means 40 of the 
pack 1 through the transmission means 70 of the 
charger 3 and the current time obtained from the 
clock means F of the charger 3. Said current time 
data from the clock means F is constantly recorded 
as new time data, together with the remaining 
capacity data calculated by the calculation circuit 
71 of the charger 3, into the memory means 40 of 
the pack 1 through the transmission means 70 of 
the charger 3. 

When the clock means E, F are respectively 
provided in the camera body 2 and the charger 3, 
they have to exactly match each other in the in- 
dicated time. For example, they should not be such 
that the clock means E indicates 13:01 hours on 
January 1, 1990 when the clock means F indicates 
12:01 hours on January 1, 1990. 

This is because of the following reason. The 
time data indicating the time of disconnection of 
the pack 1 from the charger 3 is based on the 
clock means of said charger 3, while that indicating 
current time when the pack 1 is loaded in the 
camera body 2 is based on the clock means there- 
of. Therefore, if the clock means of the camera 
body 2 and that of the charger 3 indicate different 
times, the elapsed time (battery left-along time) 
from the disconnection of the pack 1 from the 
charger 3 to the connection to the camera body 2 
cannot be known exactly. 

Also, as already explained in the 7th embodi- 
ment, each of the clock means in the camera body 
and in the charger requires a clock battery. 

In the present embodiment, in order to avoid 
the above-mentioned drawbacks, the clock means 
in the camera body 2 and the charger 3 are re- 
placed by clock means 80 in the secondary battery 
pack 1 , and time data obtained therefrom is trans- 
mitted to the camera body 2 and the charger 3 
through exclusive contacts. 

More specifically, as shown in Fig. 35, a recep- 
tacle 76 for battery capacity data line and a recep- 
tacle 82 for a clock signal are provided on the pack 
1 , in the vicinity of the charging receptacle 9. Also 
on an end of the pack 1, there are provided two 
electrodes 7, 8, a data line contact 42 and a clock 
signal contact 83. When said pack 1 is mounted in 
the chamber 6 of the camera body 2, the elec- 
trodes 7, 8 come into contact with unrepresented 
corresponding electrodes provided in the camera 



body 2, thereby effecting power supply thereto. At 
the same time, the data line contact 42 and the 
clock signal contact 83 also come into contact with 
unrepresented corresponding contacts provided in 

5 the camera body 2. 

When the secondary battery 20 in the pack 1 
is exhausted, said pack 1 is extracted from the 
camera body 2 and can be charged by insertions 
of the charging plug 10, data line plug 77 and clock 

10 signal plug 84, all connected to the charger 3, into 
the receptacles 9, 76, 82 of the pack 1. In the 
present embodiment, the display unit 12 for the 
remaining capacity is provided on the camera body 
2. 

75 The above-explained configuration functions in 

the following manner: 

(1) Charging operation: 

20 Fig. 36 shows the electrical circuit when the 

charger 3 is connected to the secondary battery 
pack 1 . Since said circuit is basically same as that 
of the 10th embodiment shown in Fig. 33, the 
following description will be concentrated only on 

25 the different points. 

As in the 10th embodiment, the memory 
means 40 stores the remaining capacity data of the 
pack 1 and the time data indicating the time when 
the pack 1 is disconnected from the camera body 

30 2 or the charger 3. Clock means 80 is provided, not 
in the camera body 2 nor the charger 3, but in the 
secondary battery pack 1 . 

A terminal 75 (MEM) is composed of the data 
line receptacle 76 of the pack 1 and the data line 

35 plug 77 of the charger 3 shown in Fig. 35, while a 
terminal 85 (TIME) is composed of the clock signal 
receptacle 82 on the pack 1 and the clock signal 
plug 84 of the charger 3, shown in Fig. 35. 

The information transmission means 70 reads, 

40 through the terminal 75, the remaining capacity 
data of the pack 1 and the time data, stored in the 
memory means 40, and sends said data to the 
calculation circuit 71, which can know the current 
time from the clock means 80 through the terminal 

45 85, and calculates the battery left-alone time from 
said current time data and the time data obtained 
from the memory means 40. The self discharged 
capacity, namely a capacity lost by self 
(spontaneous) discharge, can be calculated from 

so said battery left alone time, also in consideration of 
the remaining capacity if necessary. The calcula- 
tion circuit 71 determines the initial value of the 
remaining capacity by subtracting said self dis- 
charged capacity from the remaining capacity data 

55 read from the memory means 40. 

Also the dimension of current can be deter- 
mined by the resistor 72, current detection circuit 
73, timer circuit 74 and calculation circuit 71, which 
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calculates the remaining capacity from said dimen- 
sion of current and said initial value of the remain- 
ing capacity. 

The remaining capacity data calculated by the 
calculation circuit 71 and the current time data 
obtained from the clock means 80 through the 
terminal are constantly recorded, as new data, into 
the memory means 40 through the transmission 
means 70 and the terminal 75. 

Consequently, when the secondary battery 
pack 1 is disconnected from the charger 3, the 
remaining capacity data of the secondary battery 
20 immediate before said disconnection and the 
time data indicating the time of said disconnection 
are stored in the secondary battery pack 1 itself. 

(2) Discharging operations: 

Fig. 37 shows the electrical circuit when the 
secondary battery pack 1 is mounted on the cam- 
era body 2. Since said circuit is basically same as 
that of the 7th embodiment shown in Fig. 26, the 
following description will be concentrated only on 
the different points. 

A terminal 44 (DIS) corresponds to the elec- 
trode 7 in Fig. 35 and the unrepresented cor- 
responding electrode of the camera body 2, while a 
terminal 45 (GND) corresponds to the electrode 8 
in Fig. 35 and an unrepresented corresponding 
electrode of the camera body 2. 

Also a terminal 43 (MEM) is composed of the 
data line contact 42 in Fig. 35 and the unrepresen- 
ted corresponding contact of the camera body 2, 
while a terminal 86 (TIME) is composed of the 
clock signal contact 83 in Fig. 35 and the un- 
represented corresponding contact of the camera 
body 2. 

In the above-explained configuration, the in- 
formation transmission means 41 reads, through 
the terminal 43, the remaining capacity data of the 
pack 1 and the time data from the memory means 
40, and sends said data to the calculation circuit 
29, which can also receive the current time data 
from the clock means 80 through the terminal 86. 
The calculation circuit 29 calculates the battery left- 
alone time from said current time data and the time 
data obtained from the memory means 40, then 
calculates the self discharged capacity, namely the 
capacity lost by self (spontaneous) discharge 
based on said battery left-alone time, and deter- 
mines the initial value of the remaining capacity by 
subtracting said self discharged capacity from the 
remaining capacity data read from the memory 
means 40. 

Also the dimension of current is determined by 
the resistor 25, current detection circuit 28, timer 
circuit 30, and calculation circuit 29, which then 
calculates the remaining capacity from said dimen- 



sion of current and said initial value of remaining 
capacity. 

The remaining capacity data, calculated by the 
calculation circuit 29, and the current time data 

5 obtained from the clock means 80 through the 
terminal 86 are constantly recorded, as new data, 
into the memory means 40 through the transmis- 
sion means 41 and the terminal 43. 

Consequently, when the pack 1 is disconnect- 

70 ed from the camera body 2, the remaining capacity 
data of the secondary battery 20 immediate before 
said disconnection and the data indicating the time 
of said disconnection are stored in the secondary 
battery pack 1 itself. 

;s As the timer circuits 30, 74 are similar in func- 

tion to the clock means 80 as explained before, it 
is possible to dispense with the timer circuits 30 of 
the camera body and that 74 of the charger 3, and 
to achieve the functions of said timer circuits with 

20 the clock means 80 of the pack 1. As shown in 
Figs. 36 and 37, the clock means 80 is provided 
with a back-up clock battery 81 . 

Also in Fig. 35, the charging plug 10, data line 
plug 77 and clock signal plug 84 are constructed 

25 as three independent plugs, but they may also be 
constructed as an integrated structure to enable 
simultaneous connection and disconnection of the 
three. 

Also in the foregoing 6th to 11th embodiments, 
30 the information transmission means 41 , 70 are pro- 
vided independently from the calculation circuits 
29, 71, but the functions of said transmission 
means may be achieved by the calculation circuits. 
For example if the calculation circuits 29, 71 are 
35 composed of MCU's (microcomputer units) and the 
memory means 40 is composed of an EEPROM, 
the functions of the transmission means are often 
included in those of MCU's. 

Said information transmission means 40 can be 
40 composed, for example, of a RAM or an EEPROM 
(electrically erasable programmable read-only 
memory). 

In the battery systems of the foregoing 6th to 
11th embodiments, the camera body is provided 

45 with circuit means for detecting and displaying the 
remaining capacity of the secondary battery pack, 
including a resistor, a current detection circuit, a 
timer circuit, a calculation circuit and a display 
circuit, while the secondary battery pack is pro- 

50 vided with information memory means for storing 
the information on said remaining capacity etc., 
and information transmission means for effecting 
information exchange between said memory means 
and said calculation circuit is provided in the cam- 

55 era body, and such configuration provides various 
excellent effects as described below: 

(1) Since the current detection circuit, timer cir- 
cuit, calculation circuit and display circuit are all 
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incorporated in the camera body, they need not 
be provided in each secondary battery pack, the 
cost and the space of the entire apparatus can 
be saved. 

Also as a subsidiary effect, the display unit, 5 
composed for example of a liquid crystal display 
device, need not be provided on the secondary 
battery pack but in a position of the camera 
body, which can be easily observed during the 
phototaking operation. w 

(2) The remaining capacity data, calculated by 
the current detection circuit, timer circuit, and 
calculation circuit of the camera body, is con- 
stantly recorded in the memory means of the 
secondary battery pack, so that, even when the 75 
secondary battery pack is detached from the 
camera body, the data on the remaining capac- 
ity of the secondary battery pack immediately 
before said detachment is stored in said pack 
itself. 20 

Therefore, even in case a secondary battery 
pack mounted on the camera body is replaced 
by another pack, which is afterwards replaced 
again by the original pack, the remaining capac- 
ity thereof can be correctly calculated because 25 
the information of the remaining capacity thereof 
is not lost. 

(3) The charging receptacle on the camera body 
can be dispensed with by providing the secon- 
dary battery pack with a contact for the charging 30 
line. Thus the charging receptacle can be pro- 
vided on said pack. 

(4) Use of a switch for detecting the secondary 
battery pack avoids the necessity of constantly 
recording the new remaining capacity data from 35 
the calculation circuit of the camera body to the 
memory means of the pack, thereby reducing 

the burden on said calculation circuit and avoid- 
ing the possibility of destruction of the remain- 
ing capacity data, depending on the timing of 40 
disconnection of the secondary battery pack 
from the camera body. 

(5) A configuration including the resistor, current 
detection circuit, timer circuit and calculation 
circuit also on the charger avoids the necessity 45 
of connection the secondary battery pack to the 
camera body during the charging operation, 
whereby the camera can be used even during 

the charging operation. 

(6) The decrease of the remaining capacity, 50 
resulting from self discharge (spontaneous dis- 
charge of battery in time), can also be cal- 
culated by providing the camera body with clock 
means and recording the time data in addition to 

the remaining capacity data, in the memory 55 
means of the secondary battery pack. 

(7) A configuration provided with a resistor, a 
current detection circuit, a timer circuit and a 



calculation circuit in each of the camera body 
and the charger, also with clock means in the 
secondary battery pack, wherein the time data 
obtained from said clock means is transmitted, 
through exclusive contacts, to the calculation 
circuits of the camera body and of the charger, 
avoids the drawback encountered in case the 
clock means is provided in each of the camera 
body and the charger, namely the incorrect cal- 
culation of the battery left-alone time resulting 
from the difference of time indicated by the 
clock means of the camera body and time in- 
dicated by that of the charger. 

[12th embodiment] 

Figs. 38 to 43 illustrate another embodiment of 
the battery system of the present invention, 
wherein components same as or equivalent to 
those in Figs. 1 to 8 are represented by same 
numbers and will not be explained further. 

The basic structure of the camera of the 
present embodiment, powered by a secondary bat- 
tery 20 and incorporating and automatic film wind- 
ing motor etc. as the load, is same as already 
explained in relation to Figs. 1 and 2, but the 
present embodiment is featured by a contact 50, 
provided at an end of the inserted portion 1b of the 
aforementioned secondary battery pack 1 and be- 
tween the electrodes 7, 8, for transmitting a timing 
signal for controlling the load means, said contact 
being brought into contact with an unrepresented 
contact of the camera body thereby connected to 
the electric circuit therein when said secondary 
battery pack 1 is mounted on the camera body 2. 

The above-mentioned battery system, consist- 
ing of secondary battery pack 1, equipped with 
means for calculating and displaying the remaining 
capacity of the secondary battery including a resis- 
tor 25, a current detection circuit 28, a timer circuit 
30, a calculation circuit 29, a display circuit 31 etc., 
and a camera body equipped with load means 
such as motors, resistors etc. and load control 
means for effecting on/off control of each of the 
load means, is featured by a load control timing 
signal generating circuit 360 which generates a 
load control timing signal, indicating the control 
state of the load means, in response to a signal 
from said load means, wherein said timing signal is 
transmitted to the calculation circuit 29 thereby 
controlling the timing of detection and fetching of 
the charge-discharge converted signal and of data 
calculation in said calculation circuit 29. 

The circuit of this battery system shown in Fig. 
40 is different from that shown in Fig. 3 in that the 
calculation circuit 29 is provided with a control 
terminal CTRL, which is pulled up by a resistor 361 
to a power supply line Vcc connected to the posi- 
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tive terminal of the secondary battery 20 and is 
also connected to a terminal 362 (CTL), corre- 
sponding to the contact 50 shown in Fig. 38. As will 
be explained later in detail, the timing of fetching of 
the charge-discharge signal, and of calculation in 5 
the calculation circuit 29 is controlled by the load 
control timing signal supplied from said terminal 
362. 

In Fig. 40, the lower portion indicates a part of 
the internal circuit of the camera body 2. w 

The power from the secondary battery 20 is 
supplied, through terminals 26, 27, to a DC-DC 
converter 363, of which a control terminal RC is 
connected to a half-stroke switch 364. Said DC-DC 
converter 363 is activated when said control termi- ;s 
nal RC is shifted to the low level state, thereby 
supplying a constant voltage Vdd to a control cir- 
cuit 370 and an unrepresented light metering cir- 
cuit. Said control terminal of the DC-DC converter 
363 is also connected to an output terminal (power 20 
supply hold terminal) of the control circuit 370, 
whereby said control circuit 370 can force the DC- 
DC converter 363 to continue the supply of Vdd. 
When a switch 371 is closed by the depression of 
a shutter release button, the control circuit 370 25 
sends control signals, according to a predeter- 
mined sequence to be explained in relation to Fig. 
41, to a drive circuit 372 for a shutter leading 
curtain controlling solenoid, a drive circuit 373 for a 
shutter trailing curtain controlling solenoid, a drive 30 
circuit 374 for a shutter releasing solenoid, a drive 
circuit 375 for a diaphragm controlling solenoid, a 
drive circuit 376 for a charging motor; and a drive 
circuit 377 for a film winding motor (said six drive 
circuits being collectively called load drive circuits). 35 

The drive circuit 372 for the shutter leading 
curtain controlling solenoid controls a leading cur- 
tain controlling solenoid when the control signal 
(leading curtain solenoid control signal 370A) from 
the control circuit 370 is shifted to the low level ao 
state. 

The drive circuit 373 for the shutter trailing 
curtain controlling solenoid controls a trailing cur- 
tain controlling solenoid when the control signal 
(trailing curtain solenoid control signal 370B) from 45 
the control circuit 370 is shifted to the low level 
state. 

The release solenoid drive circuit 374 controls 
a release solenoid 380 when the control signal 
(release solenoid control signal 370C) from the so 
control circuit 370 is shifted to the low level state. 

The drive circuit 375 for the diaphragm control 
solenoid controls a diaphragm controlling solenoid 
381 when the control signal diaphragm solenoid 
control signal 370D) from the control circuit 370 is 55 
shifted to the low level state. 

The drive circuit 376 for the charging motor 
controls a charging motor 382 when the control 



signal (charging motor control signal 370E) from 
the control circuit 370 is shifted to the low level 
state. 

The drive circuit 377 for the film winding motor 
controls a film winding motor 383 when the control 
signal (film winding motor control signal 370F) from 
the control circuit 370 is shifted to the low level 
state. 

The leading curtain control signal 370A, trailing 
curtain control signal 370B, release solenoid control 
signal 370C, diaphragm solenoid control signal 
370D, charging motor control signal 370E and film 
winding motor control signal 370F mentioned 
above are collectively called load control signals. 

Also the leading curtain control solenoid 378, 
trailing curtain control solenoid 379, release sole- 
noid 380, diaphragm control solenoid 381, charging 
motor 382 and film winding motor 383 mentioned 
above are collectively called load elements. 

Said timing signal generating circuit 360 gen- 
erates signals indicating the start and end of load 
controls (hereinafter called load control timing sig- 
nal) in response to said load control signals sup- 
plied from the control circuit 370 to said load drive 
circuits, and said load control timing signals are 
supplied, through the terminal 362, to the control 
input terminal CTRL of the calculation circuit 29. 

While said load control timing signal is in the 
high level state, the calculation circuit 29 effects 
fetching and processing of the charge-discharge 
converted signal with a predetermined sampling 
time Tc, as in the aforementioned conventional 
system. However the function of said calculation 
circuit 29, after the load control timing signal is 
shifted to the low level state, is different in the 
"fetch start timing control method" and the "fetch 
period control method" mentioned before. The 
function in each case will be explained later. 

Fig. 41 is a timing chart showing the control 
sequence of the camera body 2, wherein (i) in- 
dicates a half-stroke signal generated by the half- 
stroke switch 364. This is a low-active signal serv- 
ing also for controlling the DC-DC converter 363. 

(ii) indicated the output voltage Vdd of the DC- 
DC converter 363, supplied for example to the 
control circuit 370. 

(iii) indicates the low-active release switch sig- 
nal explained before. 

(> v )> (v). (vi), (vii) and (viii) respectively indicate 
the leading curtain solenoid control signal 370A, 
trailing curtain solenoid control signal 370 B, release 
solenoid control signal 370C, diaphragm solenoid 
control signal 370D, charging motor control signal 
370E and film winding motor control signal 370F 
explained above, which are all low-active signals. 

These control signals have following control 
timings: 

(A) When the half-stroke switch 364 is closed, 
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the half-stroke switch signal (i) is shifted to the 
low level, thereby shifting the control terminal 
RC of the DC-DC converter 363 to the low level 
state. Thus said converter 363 is activated to 
elevate the voltage Vdd to a predetermined val- 5 
ue. Thus the control circuit 370 etc. are power- 
ed, and the unrepresented light metering circuit 
etc. start their functions. Also the control circuit 
370 shifts the afore-mentioned power supply 
hold terminal, connected to the control terminal io 
RC, to the low level, whereby the control circuit 
370 forces the DC-DC converter 363 to continue 
the supply of the voltage Vdd even after the 
half-stroke switch 364 is opened. 

(B) When the shutter release switch 371 is 75 
closed, the release switch signal (iii) is shifted to 

the low level. Said release switch signal (iii) is 
supplied to the control circuit 370, which in 
response enters a predetermined shutter releas- 
ing sequence (C) to (J). 20 

(C) The control circuit 370 shifts the leading 
curtain solenoid control signal 370A (iv) to the 
low level, whereby the leading curtain solenoid 
drive circuit 372 energizes the leading curtain 
control solenoid 378. Upon being energized, 25 
said solenoid 378 attracts and supports an un- 
represented lever for stopping the leading cur- 
tain of the shutter. Said lever is in advance 
supported mechanically by an unrepresented 
shutter release lever. 30 

(D) Then the control circuit 370 shift the trailing 
curtain solenoid control signal 370B (v) to the 
low level, whereby the trailing curtain solenoid 
drive circuit 373 energizes the trailing curtain 
control solenoid 379. Upon being energized, 35 
said solenoid 379 attracts and supports an un- 
represented lever for stopping the trailing curtain 

of the shutter. Said lever is in advance sup- 
ported mechanically by an unrepresented shut- 
ter release lever. 40 

(E) The control circuit 370 shifts the release 
solenoid control signal 370C (vi) to the low level 
for a predetermined period, whereby the release 
solenoid drive circuit 374 energizes the release 
solenoid 380 for said period. In response, said 45 
unrepresented release lever is released and 
starts function, whereby said stopping levers for 

the leading and trailing curtains are released 
from mechanical support. However said stop- 
ping levers for the leading and trailing curtains 50 
are still supported by the attraction of the sole- 
noids 378, 379. Also an unrepresented quick- 
return mirror is released and starts to elevate. 
Furthermore, an unrepresented diaphragm stop 
lever is released, and an unrepresented dia- 55 
phragm starts the aperture closing operation. 

(F) Upon detecting by unrepresented aperture 
monitoring means that the said diaphragm has 



been reduced to a predetermined aperture, the 
control circuit 370 shifts the diaphragm solenoid 
control signal (vii) to the low level for a predeter- 
mined period, whereby the diaphragm solenoid 
drive circuit 375 energizes the diaphragm con- 
trol solenoid 381 for said period, thereby activat- 
ing an unrepresented diaphragm stop lever to 
terminate said aperture closing operation. 

(G) The control circuit 370 shifts the leading 
curtain solenoid control signal 370A (iv) to the 
high level state, whereby the leading curtain 
solenoid drive circuit 372 deactivates the leading 
curtain control solenoid 373. As said leading 
curtain stop lever becomes no longer attracted, 
an unrepresented leading curtain of the shutter 
starts to run. 

(H) After the lapse of a predetermined shutter 
time from (G). the control circuit 370 shifts the 
trailing curtain solenoid control signal 370B (v) 
to the high level state, whereby the trailing cur- 
tain solenoid drive circuit 373 deactivates the 
trailing curtain control solenoid 379. As said 
trailing curtain stop lever becomes no longer 
attracted, an unrepresented trailing curtain of the 
shutter starts to run. 

(I) The control circuit 370 shifts the charging 
motor control signal 370E (viii) to the low level 
until unrepresented detection means detects the 
completion of shutter charging operation, where- 
by the charging motor drive circuit 376 activates 
the charging motor 382 during said low level 
state. Said charging motor 382 effects a charg- 
ing operation, by moving said release lever, 
diaphragm, quick-return mirror, leading and trail- 
ing curtains of the shutter etc. Thus the afore- 
mentioned release lever, leading curtain, leading 
curtain stop lever, trailing curtain, trailing curtain 
stop lever, diaphragm, diaphragm stop levers, 
quick-return mirror etc. are returned to a state 
prior to the step (C), namely a state before the 
start of the shutter releasing sequence. 

In certain cameras, the charging motor 382 
is driven simply for a predetermined period, 
without utilizing the detection of completion of 
charging operation by the detection means. 
(J) The control circuit 370 shifts the film winding 
motor control signal 370F (ix) to the low level 
state until unrepresented detection means de- 
tects the completion of a film winding operation, 
whereby the film winding motor drive circuit 377 
activates the film winding motor 383 during said 
low level state. Said motor rotates an un- 
represented sprocket, thereby advancing the 
film by a frame. 
In certain cameras, the film winging motor 383 

is activated simply for a predetermined period, 

without utilizing said detection means. 

In Fig. 41, (x) indicates the charge-discharge 
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converted signal (proportional to the discharge cur- 
rent in this case) of the secondary battery 20 in the 
above-explained sequence, wherein Icir indicates a 
current consumed by the control circuit 370 and 
the unrepresented light-metering circuit etc. Said 
current is present while these circuits are powered 
by the DC-DC converter 363. 

The charge-discharge converted signal 
(discharge current) varies significantly at each re- 
lease of the load control signals (iv) - (ix) from the 
control circuit 370. As already explained in relation 
to Fig. 8, such wave form will evidently result in a 
significant error in the calculation of remaining ca- 
pacity if the sampling is conducted with a constant 
sampling cycle time Tc. 

In the following there will be explained (1) fetch 
start timing control method and (2) fetch period 
control method. 

(1) Fetch start timing control method: 

While the load control timing signal is in the 
high level state, the calculation circuit 29 executes 
normal calculation of remaining capacity, with the 
signal intake time Tin and the signal non-intake 
time Tno. When said timing signal is shifted to the 
low level state, the calculation circuit 29 imme- 
diately interrupts the normal calculation routine for 
the remaining capacity (by interrupting the fetching 
of charge-discharge converted signal or the cal- 
culation of said signal, eventually including to dis- 
card the data of the current cycle for obtaining the 
dimension of current), starts immediately the fetch- 
ing of the charge-discharge converted signal and 
executes the routine for calculating the remaining 
capacity in normal manner. 

It is assumed that the calculation circuit 29 is 
composed of a double-integration A/D converter 41 
and a microcomputer 42 as shown in Figs. 4 and 5. 
While said load control timing signal is in the high 
level state, the calculation circuit executes, as in 
the aforementioned conventional configuration, the 
fetching of charge-discharge converted signal 
(signal integration), reference integration, memory 
reading, transmission of A/D converted value, cal- 
culation, memory writing, display etc. with a pre- 
determined sampling cycle time Tc. When said 
timing signal is shifted to the low level state, the 
above-mentioned normal processing is interrupted, 
with the data of the current cycle for determining 
the dimension of current being discarded, and the 
calculation circuit 29 immediately starts the fetch- 
ing of the charge-discharge converted signal and 
executes the routine for calculating the remaining 
capacity (repetition of the steps of signal fetching 
in a period T1, reference integration, transmission 
of A/D converted value, calculation, storage in 
memory and display) in normal manner. 



In this case, therefore, there is only controlled 
the start timing of the normal routine for calculating 
the remaining capacity. 

5 (2) Fetch period control method: 

During the high level state of the load control 
timing signal, the calculation circuit 29 executes the 
normal routine for calculating the remaining capac- 

70 ity, with the signal intake time Tin and the signal 
non-intake time Tno. When said timing signal is 
shifted to the low level state, the calculation circuit 
29 immediately interrupts said normal routine (by 
interrupting the normal fetching of charge-dis- 

;s charge converted signal or the calculation, even- 
tually discarding the data of the current cycle for 
determining the dimension of current), starts imme- 
diately the fetching of the charge-discharge con- 
verted signal and continues said fetching while said 

20 timing signal is in the low level state. Thus the 
signal fetching period is extended corresponding to 
said low level state. When the load control timing 
signal is thereafter shifted to the high level state, 
the calculation circuit 29 effects the calculation 

25 process on the charge-discharge converted signal 
fetched during the low level state of the load con- 
trol timing signal, and then re-starts the normal 
calculation routine for the remaining capacity with 
the signal intake time Tin and the signal non-intake 

30 time Tno. 

It is again assumed that the calculation circuit 
29 is composed, as shown in Figs. 4 and 5, of a 
double-integration A/D converter 41 and a micro- 
computer 42. During the high level state of said 

35 load control timing signal, the calculation circuit 29 
executes the fetching of charge-discharge convert- 
ed signal (signal integration), reference integration, 
memory reading, transmission of A/D converted 
value, calculation, memory writing, display etc. with 

40 the predetermined sampling cycle time Tc as in 
the conventional configuration. When said timing 
signal is shifted to the low level state, the calcula- 
tion circuit 29 interrupts the above-mentioned nor- 
mal sequence, by eventually discarding the data of 

45 the current cycle for determining the dimension of 
current, starts immediately the fetching of charge- 
discharge converted signal (signal integration) and 
continues said fetching during the low level state of 
said timing signal. When said timing signal returns 

so to the high level state, said signal fetching (signal 
integration) is terminated, and there are conducted 
steps of reference integration, memory reading, 
transmission of A/D converted value, calculation, 
memory writing and display. Thereafter the calcula- 

55 tion circuit 29 returns to the normal routine for 
calculating the remaining capacity, consisting of 
repetition of the steps of signal fetching in a period 
T1, reference integration, transmission of A/D con- 
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verted value, calculation, memory writing and dis- 
play. 

Thus, in this method, there are controlled the 
start timing of the normal routine for calculating the 
remaining capacity and the signal fetching period 5 
thereof. 

Fig. 42 shows an example of the detailed struc- 
ture of the circuit 360 for generating the load 
control timing signal, employed in the present em- 
bodiment, w 

As already explained in relation to Fig, 40, the 
load control timing signal (indicating the duration of 
load control in this case) is generated in response 
to the load control signals supplied from the control 
circuit 370 to the aforementioned load drive cir- 75 
cuits. 

The voltage Vdd is supplied to the unrepresen- 
ted power supply port of a 6-input AND gate 365 
and to the emitter of a resistor-incorporated transis- 
tor 366. 20 

Six input ports of the 6-input AND gate 365 
respectively receive the load control signals shown 
in Fig. 40, namely the leading curtain solenoid 
control signal 370A, trailing curtain solenoid control 
signal 370B, release solenoid control signal 370C, 25 
diaphragm solenoid control signal 370D, charging 
motor control signal 370E and film winding motor 
control signal 370F. 

The output of said AND gate 365 is supplied to 
the base of said resistor-incorporated transistor 30 
366, of which collector is also connected to the 
base of another resistor-incorporated transistor 367. 
The emitter thereof is grounded, and the collector 
output thereof is supplied, as the load control tim- 
ing signal, to the control input terminal CTRL of the 35 
calculation circuit 29 through the terminal 362 
(CTL) shown in Fig. 40. 

When the voltage Vdd is not supplied, the 
transistor 366 is not powered, whereby the transis- 
tors 366, 367 are both turned off and the load ao 
control timing signal assumes the high level state. 

When Vdd is supplied by the activation of the 
DC-DC converter 363 in Fig. 40, six load control 
signals supplied to the 6-input AND gate 365 as- 
sume the high-level state, whereby said AND gate 45 
365 releases a high-level output signal. Conse- 
quently the transistors 366, 367 remain turned off, 
and the load control timing signal remains in the 
high-level state. 

Then, when the release switch 371 is closed, 50 
the control circuit 370 releases, in succession, ac- 
cording to the predetermined sequence, the lead- 
ing curtain solenoid control signal 370A, trailing 
curtain solenoid control signal 370B, release sole- 
noid control signal 370C, diaphragm solenoid con- 55 
trol signal 370D, charging motor control signal 
370E and film winding motor control signal 370F, 
by shifting each of said signals from the high level 



to low and again to high. As explained before, each 
load element is activated during the low level state 
of the corresponding load control signal. 

When any of the load control signals is shifted 
to the low level state, the AND gate 365 provides a 
low level output in the corresponding period, 
whereby the transistors 366, 367 are turned on and 
the load control timing signal is shifted to the low 
level state. 

In this manner the load control timing signal 
assumes the low level state while any of the load 
elements is driven. 

In the following there will be explained the 
functions of the configuration shown in Figs. 40 to 
42, in each of (1) fetch start timing control method 
and (2) fetch period control method explained 
above. 

(1) Case of fetch start timing control method: 

Fig. 43 shows the load control timing signal 
and charge-discharge converted signal (discharge 
current) in case of employing the fetch start timing 
control method in the above-mentioned configura- 
tion, and the result of signal fetching into the cal- 
culation circuit. 

In Fig. 43. (xi) indicates the load control timing 
signal obtained in the sequence shown in Fig. 41, 
employing the generating circuit 360 shown in Fig. 
42. A solid-lined wave form (xii) indicates the 
charge-discharge converted signal (discharge cur- 
rent) same as (x) in Fig. 41 . 

In the present case, as explained in the fore- 
going, in response to the shift of the load control 
timing signal (xi) to the low level state, the normal 
signal fetching or calculation is interrupted and the 
fetching of the charge-discharge converted signal 
is immediately started. Then, in response to the 
shift of said timing signal to the high level state, 
there is conducted the calculation of signal fetched 
during said low level state, and the normal signal 
fetching is re-started. 

Following control operations are conducted in 
the hatched areas in (xii): 

- area (a): normal fetching of charge-discharge 
converted signal; 

- area (b): normal signal fetching was intended 
but signal was not used because of (c); 

- area (c): first signal fetching by the shift of 
load control timing signal to low level; 

- areas (d) - (h): normal signal fetchings; 

- area (i): normal signal fetching was intended 
but signal was not used because of (j); 

- area (j)* first signal fetching by the shift of 
load control timing signal to low level; 

- area (k): normal signal fetching; 

- area (I): normal signal fetching; 

- area (m): normal signal fetching was intended 
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but signal was not used because of (n); 

- area (n): first signal fetching by the shift of 
load control timing signal to low level; 

- area (p): normal signal fetching. 

In Fig. 43, (xiii) schematically shows the 
charge-discharge converted signal after being sam- 
pled into the calculation circuit. 

As shown in this chart, the calculation circuit 29 
can considerably exactly fetch the discharge cur- 
rent, which significantly varies at each release of 
the load control signals, particularly the surge cur- 
rents of motors, so that the error in the remaining 
capacity can be reduced. 

(2) Case of fetch period control method: 

Fig. 44 shows the loaded control timing signal 
and charge-discharged converted signal (discharge 
current) in case of employing the fetch period 
control method in the above-mentioned configura- 
tion, and the result of signal fetching into the cal- 
culation circuit. 

In Fig. 44, (xi) indicates the load control timing 
signal obtained in the sequence shown in Fig. 41, 
employing the generating circuit 360 shown in Fig. 
42. 

A solid-lined wave form (xii) in Fig. 44 indicates 
the charge-discharge converted signal (discharge 
current) same as (x) in Fig. 42. 

In the present case, in response to the shift of 
the load control timing signal (xi) to the low level 
state, the normal signal fetching or calculation is 
interrupted, and there is immediately started the 
fetching of charge-discharge converted signal, 
which is continued during said low level state. 
Then, in response to the shift of said timing signal 
to the high level state, there is conducted the 
calculation of signal fetched during said low level 
state, and the normal signal fetching is then re- 
started. 

Following control operations are conducted in 
the hatched areas in Fig. 44: 

- area (a): normal fetching of charge-discharge 
converted signal; 

- area (b): normal signal fetching was intended 
but signal was not used because of (c); 

- area (c): signal fetching continued during the 
low level state of load control timing signal; 

- area (d): normal signal fetching was intended 
but signal was not used because of (e); 

- area (e): signal fetching continued during the 
low level state of load control timing signal; 

- area (f): normal signal fetching; 

- area (g): normal signal fetching was intended 
but signal was not used because of (h); 

- area (h): signal fetching continued during the 
low level state of load control timing signal. 

In Fig. 44, (xiii) schematically shows the 



charge-discharge converted signal after being sam- 
pled into the calculation circuit. 

As shown in this chart, the calculation circuit 29 
can considerably exactly fetch the discharge cur- 
5 rent, which significantly varies at each release of 
the load control signals, particularly the surge cur- 
rents of motors, so that the error in the remaining 
capacity can be reduced. 

While the secondary battery pack 1 is de- 
70 tached from the camera body 2 (the pack being left 
along or charged in connection with the charger 3), 
the calculation circuit 29 effects normal fetching of 
the charge-discharge converted signal, as the con- 
trol input terminal CTRL is in the high level state. 
15 In the present embodiment, the load control 

timing signal is generated by the logic product of 
six load control signals, namely the leading curtain 
solenoid control signal 370A, trailing curtain sole- 
noid control signal 370B, release solenoid control 
20 signal 370C, diaphragm solenoid control signal 
370D, charging motor control signal 370E and film 
winding motor control signal 370F, but if there are 
other load control signals, they are naturally in- 
cluded in the logic product. 
25 Also in the present embodiment, the load con- 
trol timing signal is generated by the logic product 
of all the load control signals, but it is also possible 
to disregard the load control signals except for 
those corresponding to loads showing a significant 
30 current variation within a short period, such as 
motors. Stated differently, except for the loads 
showing a significant current variation within a short 
time, the charge-discharged converted signal may 
be fetched in the normal routine for remaining 
35 capacity calculation. 

As an example, in the configuration shown in 
Fig. 40, there may be considered the charging 
motor control signal 370E and the film winding 
motor control signal 370F only. Thus, in the circuit 
40 shown in Fig. 42, the 6-input AND gate 365 may be 
replaced by a two-input AND gate receiving said 
charging motor control signal 370E and film wind- 
ing motor control signal 370F. 

In the course of the signal fetching or the 
45 calculation explained above, the correct remaining 
capacity at the point is not yet determined. There- 
fore, in such period, the display on the display unit 
12 (31) included in the display circuit 31 may be 
caused to intermittently flash, by a known method, 
so This mode is likewise applicable to the 13th, 14th 
or 15th embodiment to be explained later. 

[13th embodiment] 

55 Figs. 45 and 46 illustrate a 13th embodiment of 

the present invention. 

In this embodiment, the load control timing 
signal is shifted to the low level state for a pre- 
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determined period To, in response to the shift of 
any of the load control signals from the high to low 
level state, in contrast to the foregoing 12th em- 
bodiment in which said load control timing signal is 
shifted to the low level state during the low level 
state of any of the load control signals. 

Therefore, when any of the load elements is 
activated, the load control timing signal assumes 
the low level state only during a predetermined 
period To. 

The structure of the secondary battery pack 1 , 
camera body 2 and charger 3 will not be explained 
since it is same as that shown in Figs. 38 and 39. 
The electrical circuit is same as that shown in Fig. 
40. 

Fig. 45 shows the detailed structure of an ex- 
ample of the circuit 360 for generating the load 
control timing signal shown in Fig. 40. 

As already explained in relation to Fig. 40, the 
load control timing signal (indicating the start of 
load control in this case) is generated by the load 
control signals supplied from the control circuit 370 
to the load drive circuits. 

The voltage Vdd is supplied to the unrepresen- 
ted power supply port of a 6-input AND gate 365 
and to the emitter of a resistor-incorporated transis- 
tor 366. Six input ports of the AND gate 365 
respectively receive the load control signals shown 
in Fig. 40, namely the leading curtain solenoid 
control signal 370A, trailing curtain solenoid control 
signal 370B, release solenoid control signal 370C, 
diaphragm solenoid control signal 370D, charging 
motor control signal 370E and film winding motor 
control signal 370F. The output of said 6-input AND 
gate 365 is supplied to an input terminal 368A of a 
one-shot circuit 368, of which output terminal 368B 
is connected to the base of the transistor 366. 

As already known, the one-shot circuit gen- 
erates an output signal for a predetermined period, 
starting from an upshift or downshift of an input 
signal. The one-shot circuit 368 shown in Fig. 42 
shifts the normally high output signal from the 
output terminal 368B to the low level state for a 
predetermined period To, in response to the down- 
shift of the input signal to the input terminal 368A. 
The voltage Vdd is supplied to the unrepresented 
power supply terminal of said one-shot circuit 368. 
The collector of the transistor 366 is connected to 
the base of another resistor-incorporated transistor 
367, of which emitter is grounded. Thus the output 
of the collector of said transistor 367 is supplied, as 
the load control timing signal, to the control input 
terminal CTRL of the calculation circuit 29, through 
the terminal 362 (CTL) shown in Fig. 40. 

In the following there will be explained the 
control operations, with reference also to Fig. 40. 

When the voltage Vdd is not supplied, the 
transistor 366 is not powered, whereby the transis- 



torso366, 367 are both turned off and the load 
control timing signal assumes the high level state. 

When Vdd is supplied by the activation of the 
DC-DC converter 363, six load control signals sup- 
5 plied to the 6-input AND gate 365 assume the 
high-level state, whereby said AND gate 365 re- 
leases a high-level signal. Consequently the tran- 
sistors 366, 367 remain turned off, and the load 
control timing signal remains in the high-level state. 

w Then, when the release switch 371 is closed, 
the control circuit 370 releases, in succession ac- 
cording to the predetermined sequence explained 
in the 12th embodiment, the load control signals, 
namely the leading curtain solenoid control signal 

75 370A, trailing curtain solenoid control signal 370B, 
release solenoid control signal 370D, charging mo- 
tor control signal 370E and film winding motor 
control signal 370F, by shifting each of said signals 
from the high level to low and again to high. As 

20 explained before, each load element is activated 
during the low level state of the corresponding load 
control signal. 

The output of the AND gate 365 is shifted to 
the low level only when one of the load control 

25 signals varies from the high level to the low level 
while other five load control signals remain at the 
high level. In such state the input terminal 368A of 
the one-shot circuit 368 is shifted from the high 
level state to low, whereby a low-level signal is 

30 released from the output terminal 368B for the 
predetermined period To. 

Consequently the transistors 366, 367 are both 
turned on during said period To, whereby the load 
control timing signal assumes the low level state. 

35 Thus, when one of the load elements is driven, 
the load control timing signal assumes the low level 
state only during said predetermined period To. 

Fig. 46 shows the load control timing signal 
and the charge-discharge converted signal 

40 (discharge current) in case of employing the afore- 
mentioned fetch period control method in the 
present configuration, and the result of fetching into 
the calculation circuit 29. 

In Fig. 46, (xi) indicates the load control timing 

45 signal obtained in the sequence shown in Fig. 41, 
employing the generating circuit 360 shown in Fig. 
45. A solid-lined wave form (xii) indicates the 
charge-discharge converted signal (discharge cur- 
rent) same as (x) in Fig. 41. 

so In response to the shift of the load control 
timing signal (xi) to the low level state, the normal 
signal fetching or calculation is interrupted, and 
there is immediately started the fetching of charge- 
discharge converted signal, which is continued dur- 

55 ing said low level state. Then, in response to the 
shift of said timing signal to the high level state, 
there is conducted the calculation of signal fetched 
during said low level state, and the normal signal 
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fetching is then re-started. 

Following control operations are conducted in 
the hatched areas: 

- area (a): normal fetching of charge-discharge 
converted signal; 

- area (b): normal signal fetching was intended 
but signal was not used because of (c); 

- area (c): signal fetching continued during the 
low level state of load control timing signal; 

- area (d) - (h): normal signal fetchings; 

- area (i): normal signal fetching was intended 
but signal was not used because of (j); 

- area (j): signal fetching continued during the 
low level state of load control timing signal; 

- area (k): normal signal fetching; 

- area (I): normal signal fetching; 

- area (m): normal signal fetching was intended 
but signal was not used because of (n); 

- area (n): signal fetching continued during the 
low level state of load control timing signal; 

- area (p): normal signal fetching. 

In Fig. 46, (xiii) schematically shows the 
charge-discharge converted signal after being sam- 
pled into the calculation circuit. 

As shown in this chart, the calculation circuit 29 
can considerably exactly fetch the discharge cur- 
rent, which significantly varies at each release of 
the load control signals, particularly the surge cur- 
rents of motors, so that the error in the remaining 
capacity can be reduced. 

Also the aforementioned fetch start timing con- 
trol method may be employed likewise, though no 
further explanation will be given on this case. 

Also as already explained in the 12th embodi- 
ment, the load control signals may be disregarded 
except those corresponding to the loads showing 
significant current variations within a short period, 
such as motors. Stated differently, except for the 
loads showing a significant current variation within 
a short time, the charge-discharge converted signal 
may be fetched in the normal routine for remaining 
capacity calculation. 

As an example, in the configuration shown in 
Fig. 40, there may be considered the charging 
motor control signal 370E and the film winding 
motor control signal 370F only. Thus, in the circuit 
shown in Fig. 45, the 6-input AND gate 365 may be 
replaced by a two-input AND gate receiving said 
charging motor control signal 370E and film wind- 
ing motor control signal 370F. 

[14th embodiment] 

Figs. 47 and 48 illustrate a 14th embodiment of 
the present invention, in which the load control 
timing signal is shifted to the low level state, not in 
response to the each shift of the load control 
signals to the low level state as in the foregoing 



12th embodiment, but during the release sequence 
consisting of the steps (C) to (J) in the 12th em- 
bodiment. 

The structure of the present embodiment is 
5 same as that shown in Figs. 38 and 39. and the 
electrical circuit is same as that shown in Fig. 40, 
so that they will not be explained further. 

Fig. 47 shows the details of an example of the 
circuit 360, shown in Fig. 40, for generating the 

w load control timing signal. 

In the following there will be explained the 
structure and control operations of said generating 
circuit 360, with reference also to Fig. 40. 

As already explained in relation to Fig. 40, the 

75 load control timing signal (indicating the duration of 
release sequence in this case) is generated from 
the load control signals supplied from the control 
370 to the load drive circuits. A voltage Vdd is 
supplied to the emitter of a resistor-incorporated 

20 transistor 366. The leading curtain solenoid control 
signal 370A, shown in Fig. 40, is supplied to an 
input terminal 390A of a one-shot circuit 390, which 
shifts are normally high output signal from an out- 
put terminal 390B to the low level state during a 

25 predetermined period To1, starting from a level 
downshift of the input terminal 390A. Said output 
terminal 390B is connected to a set terminal 392S 
of an RS fli-flop 392. 

The input terminal 391 A of a one-shot circuit 

30 391 receives the film winding motor control signal 
370F shown in Fig. 40. Said one-shot circuit 391 
shifts the normally high output signal from the 
output terminal 391 B to the low level state for a 
predetermined period To2, starting from a level 

35 upshift of the input terminal 391 A. The output ter- 
minal 391 B of said one-shot circuit 391 is con- 
nected to an input terminal 395A of a two-input 
AND gate 395. 

The other input terminal 395B of said 2-input 

40 AND gate 395 is connected to a resistor 393 and a 
capacitor 394, and the other end of said resistor 
393 is connected to a line supplying the voltage 
Vdd, while the other end of said capacitor 394 is 
grounded. The output terminal 395C of the 2-input 

45 AND gate 395 is connected to the reset terminal 
392R of said RS flip-flop 392, of which output 
terminal 392C is connected to the base of the 
resistor-incorporated transistor 366. Said RS flip- 
flop 392 is low active type, and, as already know, 

50 when a low-level signal is once given to the set 
terminal 392S, the output terminal 392C is latched 
at the low-level state (setting), while when a low- 
level signal is once given to the reset terminal 
392R, said output terminal 392C is latched at the 

55 high-level state (resetting). The voltage Vdd is sup- 
plied to unrepresented power supply terminals of 
the RS flip-flop 392, and one-shot circuits 390, 391 . 
The collector of the transistor 366 is connected to 
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the base of another resistor-incorporated transistor 
367, of which emitter is grounded. Thus the collec- 
tor output of said transistor 367 is supplied, as the 
load control timing signal, to the control input ter- 
minal CTRL of the calculation circuit 29, through' 
the terminal 362 (CTL) shown in Fig. 40. 

When the voltage Vdd is not supplied, the 
transistor 366 is not powered, whereby the transis- 
tors 366, 367 are both turned off and the load 
control timing signal assumes the high level state. 
When the voltage Vdd is supplied by the activation 
of the DC-DC converter 363, the input terminal 
395B of the 2-input AND gate 395 assumes the low 
level state for a period determined by the time 
constant of the resistor 393 and the capacitor 394, 
whereby the reset terminal 392R of the RS flip-flop 
392 is shifted to the low level state for a predeter- 
mined period and the output terminal 392C thereof 
assumes the high-level state. Thus the transistors 
366, 367 remain turned off, and the load control 
timing signal remains in the high level state. 

When the release switch 371 is closed, accord- 
ing to the predetermined release sequence, con- 
sisting of the steps (C) to (J) explained in the 12th 
embodiment, the control circuit 370 at first shifts 
the leading curtain solenoid control signal 370A to 
the low level state. 

Thus the input terminal 390A of the one-shot 
circuit 390 is shifted to the low level, whereby the 
output terminal 390B thereof is shifted to the low 
level state during the period To1. This output signal 
maintains the set terminal 392S of the RS flip-flop 
392 at the low level for said period To1, thereby 
setting said flip-flop 392 and obtaining a low-level 
signal from the output terminal 392C thereof. Con- 
sequently the transistors 366, 367 are both turned 
on and the load control timing signal is shifted to 
the low level. 

Thereafter, according to said release sequence, 
the control circuit 370 releases the trailing curtain 
solenoid control signal 370B, release solenoid con- 
trol signal 370C, diaphragm solenoid control signal 
370D, and charging motor control signal 370E in 
succession, by shifting each signal from the high 
level state to low and again to high. 

Then, at the end of the release sequence, the 
film winding motor control signal 370F is shifted 
from the high level state to low, and then to high. 
Thus the input terminal 391 A of the one-shot circuit 
391 is shifted from the low level state to high, and 
the output terminal 391 B releases a low level signal 
for the period To2. 

This maintains the reset terminal 392R of the 
RS flip-flop 392 at the low level for said period To2, 
thereby resetting said RS flip-flop 392 and obtain- 
ing a high level output from the output terminal 
392C thereof. Consequently the transistors 366, 
367 are both turned off, and the load control timing 



signal assumes the high level state. 

Fig. 48 shows the load control timing signal 
and the charge-discharge converted signal 
(discharge current) in case of employing the afore- 
5 mentioned fetch period control method in the 
present configuration, and the result of fetching into 
the calculation circuit 29. 

In Fig. 48, (xi) indicates the load control timing 
signal obtained in the sequence shown in Fig. 41, 
io employing the generating circuit 360 shown in Fig. 
47. 

A solid-lined wave form (xii) indicates the 
charge-discharge converted signal (discharge cur- 
rent) same as (x) in Fig. 41 . 

rs As explained before, in response to the shift of 
the load control timing signal (xi) to the low level 
state, the normal signal fetching or calculation is 
interrupted, and there is immediately started the 
fetching of charge-discharge converted signal, 

20 which is continued during said low level state. 
Then, in response to the shift of said timing signal 
to the high level state, there is conducted the 
calculation of signal fetched during said low level 
state, and the normal signal fetching is then re- 

25 started. 

Following control operations are conducted in 
the hatched areas: 

- area (a): normal fetching of charge-discharge 
converted signal; 

30 - area (b): normal signal fetching was intended, 
but signal was not used because of (c); 

- area (c): signal fetching continued during the 
low level state of load control timing signal. 

In Fig. 48, (xiii) schematically shows the 

35 charge-discharge converted signal after being sam- 
pled into the calculation circuit. 

As shown in this chart, the calculation circuit 29 
can considerably exactly fetch the discharge cur- 
rent, which significantly varies at each release of 

40 the load control signals, particularly the surge cur- 
rents of motors, so that the error in the remaining 
capacity can be reduced. 

Also the aforementioned fetch start timing con- 
trol method may be employed likewise, though no 

45 further explanation will be given on this case. 

Also as already explained in the 12th embodi- 
ment, the load control signals may be disregarded 
except those corresponding to the loads showing 
significant current variations within a short period, 

so such as motors. Stated differently, except for the 
loads showing a significant current variation within 
a short time, the charge-discharge converted signal 
may be fetched in the normal routine for remaining 
capacity calculation. As an example, in the configu- 

55 ration shown in Fig. 40, there may be considered 
the charging motor control signal 370E and the film 
winding motor control signal 370F only. Thus, in 
Fig. 47, the input terminal 390A of the one-shot 
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circuit 390 may be given the charging motor con- 
trol signal 370E instead of the leading curtain sole- 
noid control signal 370A. 

[15th embodiment] 

Figs. 49 and 50 illustrate a 15th embodiment of 
the present invention, in which the load control 
timing signal is shifted to the low level state for a 
period To1 in response to the change of each load 
control signal to the low level state, instead of shift 
of the load control timing signal to the low level 
state for the period To in response, as in the 13th 
embodiment, to a shift of the logic product of the 
load control signals to the low level state. 

Thus, in response to the activation of any of 
the load elements, the load control timing signal is 
shifted to the low level only during the predeter- 
mined period To. 

The structure of the present embodiment is 
same as that shown in Figs. 38 and 39, and the 
electrical circuit is same as that shown in Fig. 40, 
so that they will not be explained further. 

Fig. 49 shows the details of an example of the 
circuit 360, shown in Fig. 40, for generating the 
load control timing signal. 

As already explained in relation to Fig. 40, the 
load control timing signal (indicating the start of 
load control in this case) is generated from the load 
control signals supplied from the control circuit 370 
to the load drive circuits. 

A voltage Vdd is supplied to an unrepresented 
power supply terminal of a 6-input AND gate 307, 
to the emitter of a resistor incorporated transistor 
366, and to unrepresented power supply terminals 
of one-shot circuits 301 - 306, of which input termi- 
nals 301 A, 302A, 303A, 304A, 305A, 306A respec- 
tively receive the six load control signals shown in 
Figs. 40, namely the leading curtain solenoid con- 
trol signal 370A, trailing curtain solenoid control 
signal 370B, release solenoid control signal 370C, 
diaphragm solenoid control signal 370D, charging 
motor control signal 370E and film winding motor 
control signal 370F. 

The output terminals 301 B - 306B of said one- 
shot circuits 301 - 306 are connected to input 
terminals of a 6-input AND gate 307, of which 
output terminal is connected to the base of a 
resistor-incorporated transistor 366. 

The one-shot circuit 301 shown in Fig. 49 shifts 
the normally high output signal from the output 
terminal 301 B to the low level state for a predeter- 
mined period To, from a level downshift at the 
input terminal 301 A. Other one-shot circuits 302 - 
306 function in a similar manner. 

The collector of said transistor 366 is con- 
nected to the base of another resistor-incorporated 
transistor 367, of which emitter is grounded. Thus 



the collector output of said transistor 367 is sup- 
plied, as the load control timing signal, to the 
control input terminal CTRL of the calculation cir- 
cuit 29, through the terminal 362 (CTL) shown in 
5 Fig. 40. 

In the following there will be explained control 
operations, with reference also to Fig. 40. 

When the voltage Vdd is not supplied, the 
transistor 366 is not powered, whereby the transis- 

70 tors 366, 367 are both turned off and the load 
control timing signal remains in the high level state. 

When the voltage Vdd is supplied by the ac- 
tivation of the DC-DC converter 363, the six load 
control signal supplied to the input terminals 301 A - 

75 306A of the one-shot circuits 301 - 306 are shifted 
to and retained at the high level state, so that they 
provide all high-level output signals from the output 
terminals 301 B - 306B. Thus receiving six high- 
level input signals, the AND gate 307 releases a 

20 high-level output signal, whereby the transistors 
366, 367 remain turned off and the load control 
timing signal remains at the high level state. 

When the release switch 371 is closed, the 
control circuit 370 releases in succession, accord- 

25 ing to the release sequence explained in the 12th 
embodiment, the load control signals, namely the 
leading curtain solenoid control signal 370A, trailing 
curtain solenoid control signal 370B, release sole- 
noid control signal 370C, diaphragm solenoid con- 

30 trol signal 370D, charging motor control signal 
370E and film winding motor control signal 370F 
by shifting each signal from the high level state to 
low, and then to high. As explained before, each 
load element is activated during the low level state 

35 of the corresponding load control signal. 

When any of the load control signals assumes 
the low level state, the input terminal of the cor- 
responding one-shot circuit is shifted from the high 
level state to low, whereby the corresponding out- 

40 put terminal releases a low-level signal during the 
period To. 

For example, when the leading curtain solenoid 
control signal 370A assumes the low level state, 
the input terminal 301 A of the corresponding one- 

45 shot circuit 301 is correspondingly shifted, whereby 
the corresponding output terminal 301 B releases a 
low-level signal during said period To. Thus the 
output signal of the AND gate 307 assumes the low 
level state during said period To, whereby the 

so transistors 366, 367 are both turned on and the 
load control timing signal assumes the low level 
state. 

Thus, when any of the load elements is ac- 
tivated, the load control timing signal is shifted to 
55 the low level state only during the predetermined 
period To. 

Fig. 50 shows the load control timing signal 
and the charge-discharge converted signal 
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(discharge current) in case of employing the afore- 
mentioned fetch period control method in the 
present configuration, and the result of fetching into 
the calculation circuit 29. 

In Fig. 50, (xi) indicates the load control timing 
signal obtained in the sequence shown in Fig. 41, 
employing the generating circuit 360 shown in Fig. 
49. 

A solid-lined wave form (xii) indicates the 
charge-discharge converted signal (discharge cur- 
rent) same as (x) in Fig. 41. 

As explained before, in response to the shift of 
the load control timing signal (xi) to the low level 
state, the normal signal fetching or calculation is 
interrupted, and there is immediately started the 
fetching of charge-discharge converted signal, 
which is continued during said low level state. 
Then, in response to the shift of said timing signal 
to the high level state, there is conducted the 
calculation of signal fetched during said low level 
state, and the normal signal fetching is then re- 
started. 

Following control operations are conducted in 
the hatched areas: 

- area (a): normal fetching of charge-discharge 
converted signal; 

- area (b): normal signal fetching was intended, 
but signal was not used because of (c); 

- area (c): signal fetching continued during the 
low level state of load control timing signal 
for a period To; 

- area (d): signal fetching continued during the 
low level state of load control timing signal 
for a period To; 

- area (e): signal fetching continued during the 
low level state of load control timing signal 
for a period To; 

- area (f): normal signal fetching was intended, 
but signal was not used because of (g); 

- area (g): signal fetching continued during the 
low level state of load control timing signal 
for a period To; 

- area (h): normal signal fetching; 

- area (i): normal signal fetching; 

- area (j): normal signal fetching was intended, 
but signal was not used because of (k); 

- area (k): signal fetching continued during the 
low level state of load control timing signal 
for a period To; 

- area (I): normal signal fetching; 

- area (m): normal signal fetching; 

- area (n): normal signal fetching was intended, 
but signal was not used because of (p); 

- area (p): signal fetching continued during the 
low level state of load control timing signal; 

- area (q): normal signal fetching. 

In Fig. 50, (xiii) schematically shows the 
charge-discharge converted signal after being sam- 



pled into the calculation circuit 29. 

As shown in this chart, the calculation circuit 29 
can considerably exactly fetch the discharge cur- 
rent, which significantly varies at each release of 

5 the load control signals, particularly the surge cur- 
rents of motors, so that the error in the remaining 
capacity can be reduced. 

In the present embodiment, the low level out- 
put period To is selected equal for all the one-shot 

w circuits, but it may also be varied from circuit to 
circuit. For example, the low level output period 
may be made longer only in the one-shot circuit 
305, receiving the charging motor control signal 
370E, in order to securely fetch the surge current 

75 of the charging motor. 

Also in the present embodiment, the load con- 
trol timing signal is generated by detecting the 
downshift of the load control signals, but there may 
be added the detection of upshift of the load con- 

20 trol signals, by employing corresponding one-shot 
circuits. Such configuration allows to detect the 
variation in discharge current resulting from the 
end of load control. 

Furthermore, there may also be employed the 

25 aforementioned fetch start timing control method, 
though such configuration will not be explained 
further. 

Also as already explained in the 12th embodi- 
ment, the load control signals may be disregarded 

30 except those corresponding to the loads showing 
significant current variations within a short period, 
such as motors. Stated differently, except for the 
loads showing a significant current variation within 
a short time, the charge-discharge converted signal 

35 may be fetched in the normal routine for remaining 
capacity calculation. As an example, in the configu- 
ration shown in Fig. 40, there may be considered 
the charging motor control signal 370E and the film 
winding motor control signal 370F only. Thus, in 

40 the- configuration shown in Fig. 49, the one-shot 
circuits 301 - 304 may be dispensed with, and 
there may be provided a one-shot circuit 305 for 
receiving the charging motor control signal 370E, a 
one-shot circuit 306 for receiving the film winding 

45 motor control signal 370F, and a 2-input AND gate 
receiving the outputs of said one-shot circuits, in- 
stead of the 6-input AND gate 307. 

In the battery systems of the foregoing 12th to 
15th embodiments, there are provided means for 

50 calculating and displaying the remaining capacity 
of a secondary battery, load means, load control 
means for on-off control of each load means; and 
generation means for generating a load control 
timing signal, indicating the control state of said 

55 load means, based on a signal supplied from the 
load control means to the load means, wherein said 
load control timing signal from said generation 
means is transmitted to the means for calculating 
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the remaining capacity of secondary battery, there- 
by controlling the timing of detection, fetching and 
calculation of the charge-discharge signal in said 
calculating means. Thus there can be obtained an 
excellent effect of correctly calculating and display- 5 
ing the remaining capacity of the secondary bat- 
tery, despite of a simple configuration. 

More specifically, according to the present in- 
vention, when the load control timing signal is 
shifted to the low level state, the calculation circuit w 
interrupts the normal process of fetching of the 
charge-discharge converted signal or of calculation 
and immediately effects fetching of said converted 
signal. Then, when the load control timing signal is 
shifted to the high level state, there is conducted 75 
the calculation of said signal fetched during said 
low level state, and the normal signal fetching 
operation is then restarted. Consequently the cal- 
culation circuit can considerably exactly fetch the 
discharge current which significantly varies at each 20 
release of the load control signals, particularly the 
surge currents of motors, and the correct calcula- 
tion of the remaining capacity is rendered possible. 

Consequently the present invention can avoid 
the drawbacks that the remaining capacity is very 25 
low and is unable to drive the loads though the 
display circuit indicates a still large remaining ca- 
pacity of the secondary battery, or that the display 
circuit indicates a zero remaining capacity while 
the secondary battery still has a sufficiently high 30 
remaining capacity. 

For example, as in the 12th embodiment, the 
load control timing signal can be shifted to the low 
level state during the low level state of the load 
control signals. In this manner it is rendered possi- 35 
ble to take the discharge current, significantly vary- 
ing at the release of each load control signal, 
exactly into the calculation circuit, thereby reducing 
the error in the remaining capacity. 

Also as in the 13th embodiment, the load con- aq 
trol timing signal can be shifted to the low level 
state during a predetermined period To in response 
to the shift of the logic product of the load control 
signals to the low level state. Thus the load control 
timing signal can be shifted to the low level state 45 
for said predetermined period To, when any of the 
load elements is driven. It is thus rendered possi- 
ble to take the initial varying portion of the dis- 
charge current, varying significantly at the release 
of each load control signal, particularly the surge 50 
currents for motors, into the calculation circuit in a 
considerably exact manner, thereby reducing the 
error in the calculation of remaining capacity. 

Also as in the 14th embodiment, the load con- 
trol timing signal can be shifted to the low level 55 
state during a shutter release sequence. It is thus 
rendered possible to take all the charge-discharge 
converted signal during said release sequence, in 



which the discharge current shows significant vari- 
ations, into the calculation circuit, thereby reducing 
the error in the calculation of remaining capacity. 

Also as in the 15th embodiment, the load con- 
trol timing signal can be shifted to the low level 
state for a predetermined period To, in response to 
the shift to the low level state in any of the load 
control signals, whereby said load control timing 
signal assumes the low level state only during said 
period To when any of the load element is driven. 
It is thus rendered possible to take the initial vary- 
ing portion of the discharge current, varying signifi- 
cantly at the release of each load control signal, 
particularly the surge currents of motors, into the 
calculation circuit in considerably exact manner, 
thereby reducing the error in calculation of the 
remaining capacity. 

The present invention is not limited to the 
foregoing embodiments but is subject to variations 
or modifications in the form and/or structure of the 
camera body, battery pack, charger etc. For exam- 
ple, the secondary battery in the foregoing embodi- 
ments is composed of nickel-cadmium battery, but 
similar effects can naturally be obtained with other 
re-usable batteries such as a lead battery. 

Also the position and direction of mounting of 
the battery pack in the camera body are naturally 
not limited to the structure of the foregoing em- 
bodiments in which the pack is mounted laterally in 
the lower part of the camera body. 

Claims 

1. A battery system for use in a camera, compris- 
ing: 

a camera body; and 

a battery pack to be detachably mounted 
to the camera body; 

the battery pack including: 

a reusable secondary battery; 

calculation means for calculating the 
amount of charge and discharge of said secon- 
dary battery; and 

output means for releasing a signal indicat- 
ing the remaining capacity of said secondary 
battery, obtained by said calculation; and 

the camera body including: . 

means for receiving said signal, indicating 
the remaining capacity, from said output 
means; and 

means for displaying the remaining capac- 
ity of the secondary battery, based on said 
signal indicating the remaining capacity. 

2. A camera body to which detachably mountable 
is a battery pack including a reusable secon- 
dary battery, calculation means for calculating 
the amount of charge and discharge of said 
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secondary battery, and output means for re- 
leasing a signal, indicating the remaining ca- 
pacity of the secondary battery, obtained from 
the result of said calculation, the camera body 
comprising: 5 

means for receiving the signal, indicating 
the remaining capacity, from said output 
means; and 

means for displaying the remaining capac- 
ity of battery, based on said signal indicating w 
the remaining capacity. 

3. A battery system for use in a camera, compris- 
ing: 

a camera body; 15 

first battery-means including a reusable 
secondary battery, calculation means for cal- 
culating the amount of charge and discharge of 
said secondary battery and output means for 
releasing a signal indicating the remaining ca- 20 
pacity of the secondary battery obtained from 
the result of said calculation; and 

second battery means including a non- 
reusable primary battery; 

the first battery means and the second 25 
battery means being selectively mountable to 
the camera body; 

the camera body including: 

means for identifying the kind of mounted 
battery means; 30 

check means for checking the remaining 
capacity of the primary battery of said second 
battery means and releasing a signal indicating 
the remaining capacity of said primary battery; 

means for receiving said signal, indicating 35 
the remaining capacity of said secondary bat- 
tery, from said output means; and 

display means for displaying the remaining 
capacity of said primary or secondary battery; 

wherein said display means is adapted to 40 
display the remaining capacity of the secon- 
dary battery, based on said signal indicating 
the remaining capacity thereof, when the first 
battery means is mounted to said camera 
body, or the remaining capacity of the primary 45 
battery, based on said signal indicating the 
remaining capacity thereof, when the second 
battery means is mounted to said camera 
body. 

50 

4. A battery pack to be detachably mounted to a 
camera body, comprising: 

a reusable secondary battery; 

means for calculating the amount of 
charge and discharge of said secondary bat- 55 
tery; and 

display means for displaying the remaining 
capacity of the secondary battery, obtained 



from the result of said calculation; 

wherein the display of said display means 
being observable from the rear side of the 
camera body when the battery pack is moun- 
ted to the camera body. 

5. A battery pack according to claim 4, further 
comprising: 

first control means for manually controlling 
the function of said display means; and 

second control means for causing said dis- 
play means to funtion in relation to the con- 
necting operation of said battery pack to a 
camera body or a charger. 

6. A camera body to which first battery means 
including a reusable secondary battery, cal- 
culation means for calculating the amount of 
charge and discharge of said battery, and dis- 
play means for displaying the remaining ca- 
pacity of the secondary battery obtained from 
the result of said calculation, and second bat- 
tery means including a non-reusable primary 
battery are selectively mountable, the camera 
body comprising: 

second display means adapted to said 
second battery means and capable of check- 
ing and displaying the remaining capacity of 
said primary battery; 

detection means for detecting that said 
first battery means is mounted to the camera 
body; and 

control means for controlling said second 
display means in response to the output of 
said detection means. 

7. A battery system for use in a camera, compris- 
ing: 

a camera body; and 

a battery pack detachably mountable to 
the camera body and including a reusable 
secondary battery and information memory 
means; 

the camera body including: 

communication means for communicating 
with said information memory means; 

calculation means for calculating the 
amount of charge and discharge of said secon- 
dary battery; and 

displaying means for displaying the re- 
maining capacity of the secondary battery, ob- 
tained from the result of said calculation; 

wherein information indicating the remain- 
ing capacity of the secondary battery and 
stored in said information memory means is 
transmitted to said calculation means through 
said communication means when the battery 
pack is mounted to the camera body, and 



34 



67 



EP 0 502 623 A1 



68 



information, indicating the remaining capacity 
of the secondary battery, obtained in said cal- 
culation means is transmitted to said informa- 
tion memory means through said communica- 
tion means. 5 

8. A battery system according to claim 7, wherein 
said camera body further includes means for 
detecting the mounting and detaching of the 
battery pack to and from the camera body and 10 
respectively releasing first and second timing 
signals in response to said detections, wherein, 

in response to said first timing signal, the in- 
formation stored in said information memory 
means and indicating the remaining capacity of 75 
the secondary battery is transmitted to said 
calculation means, and the information indicat- 
ing the remaining capacity of the secondary 
battery, obtained in said calculation means is 
transmitted to and memorized in said informa- 20 
tion memory means. 

9. A battery system for use in a camera, compris- 
ing: 

a camera body; and 25 
a battery pack detachably mountable to 
the camera body and including a reusable 
secondary battery and information memory 
means; 

the camera body including; 30 

communication means for communicating 
with said information memory means; 

calculation means for calculating the 
amount of charge and discharge of said secon- 
dary battery; 35 

displaying means for displaying the re- 
maining capacity of the secondary battery, ob- 
tained from the result of said calculation; and 

clock means; 

wherein, when the battery pack is mounted 40 
to the camera body, the information indicating 
the remaining capacity of the secondary bat- 
tery and the time data, both stored in said 
information memory means, are transmitted 
through said communication means to said cal- 45 
culation means, which calculates the amount of 
spontaneous discharge of the secondary bat- 
tery from said time data and the current time 
indicated by said clock means, and determines 
the remaining capacity of the secondary bat- 50 
tery from said spontaneous discharge amount 
and said amount of charge and discharge; and 

the information indicating the remaining 
capacity of the secondary battery, obtained in 
said calculation means, and the time data are 55 
transmitted through said communication 
means and stored in said information memory 
means. 



10. A battery system for use in a camera, compris- 
ing: 

a camera body; 

a battery pack detachably mountable to 
the camera body and including a reusable 
secondary battery chargeable with a charger, 
and information memory means; and 

a battery charger including first commu- 
nication means for communicating with said 
information memory means, and first calcula- 
tion means for calculating amount of charging 
of the secondary battery; 

the camera body including; 

second communication means for commu- 
nicating with said information memory means; 
second calculation means for calculating the 
amount of discharge of said secondary battery; 
and 

display means for displaying the remaining 
capacity of the secondary battery, obtained by 
said calculation means; 

wherein, when the charger is connected to 
the battery pack, the information indicating the 
remaining capacity of the secondary battery 
and stored in said information memory means 
is transmitted through said first communication 
means to said first calculation means, and the 
information indicating the remaining capacity of 
the secondary battery after charging, obtained 
from said first calculation means is transmitted 
to and stored in said information memory 
means; and 

when the battery pack is mounted to the 
camera body, the information indicating the 
remaining capacity of the secondary battery 
and stored in said information memory means 
is transmitted through said second commu- 
nication means to said second calculation 
means, and the information indicating the re- 
maining capacity of the secondary battery, ob- 
tained by said second calculation means is 
transmitted by said second calculation means 
• is transmitted to and stored in said information 
memory means. 

11. A battery system for use in a camera, compris- 
ing: 

a camera body; 

a battery pack detachably mountable to 
the camera body and including a reusable 
secondary battery chargeable with a charger, 
clock means and information memory means; 
and 

a battery charger including first commu- 
nication means for communicating with said 
information memory means and first calcula- 
tion means for calculating the amount of charg- 
ing of the secondary battery; 
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the camera body including; 

second communication means for commu- 
nicating with said information memory means; 

second calculation means for calculating 
the amount of discharge of said secondary 
battery; and 

display means for displaying the remaining 
capcity of the secondary battery, obtained by 
said calculation means; 

wherein, when the charger is connected to 
the battery pack, the information indicating the 
remaining capacity of the secondary battey 
and time data, both stored in said information 
memory means, are transmitted through said 
first communication means to said first calcula- 
tion means, which calculates the amount of 
spontaneous discharge of the secondary bat- 
tery based on the time data and determines 
the remaining capacity of the secondary bat- 
tery based on said spontaneous discharge 
amount and said amount of discharge, and the 
remaining capacity of the secondary battery 
obtained in said second calculation means is 
transmitted to and stored in said information 
memory means. 

12. A camera system comprising: 

a camera body; and 

a battery pack detachably mountable to 
the camera body, including a reusable secon- 
dary battery, measurement means for measur- 
ing the amount of charge and discharge of 
said secondary battery, calculation means for 
calculating the remaining capacity of the sec- 
ondary battery based on the result of measure- 
ment by said measurement means, and dis- 
play means for displaying the remaining ca- 
pacity of said secondary battery; 

the camera body including; 

load means for consuming the current sup- 
plied from said secondary battery; 

control means for effecting on-off control 
of said load means; and 

signal generating means for generating a 
timing signal indicating the control timing of 
said control means; 

wherein the function timing of said mea- 
surement means and said calculation means is 
controlled according to said timing signal. 

13. A camera system according to claim 12, 
wherein said timing signal controls the start 
timing of measurement of the amount of the 
charge and discharge by said measurement 
means. 

14. A camera system according to claim 12, 
wherein said timing signal controls the timing 



from start to end of measurement of the 
amount of charge and discharge by said mea- 
surement means. 

5 15. A battery pack for detachably mounting on a 
camera, the pack comprising a rechargeable 
battery, means for sensing the charging and/or 
discharging of the battery and for generating in 
response thereto a signal indicating the re- 

io maining capacity of the battery and means for 

feeding the signal to such a camera when 
mounted thereon. 

16. A camera arranged to be powered selectively 
t5 by either a rechargeable battery pack as 

claimed in claim 15 or a non-reusable battery 
pack, the camera comprising means for sens- 
ing the remaining capacity of the non-reusable 
battery pack and for generating a signal in 
20 response thereto, the camera being provided 

with means for determining which one of said 
battery pack is connected and in response 
thereto for selecting between the respective 
signals. 

25 

17. A camera arranged to be powered by one of 
two types of battery pack connected thereto, 
said camera comprising a display means and 
means for determining which of the two types 

30 of battery pack is connected and for inhibiting 

or enabling said display means in response to 
the determination. 

1a A battery pack for detachably mounting on a 
35 camera, the pack comprising a rechargeable 

battery, memory means for storing data indica- 
tive of the remaining capacity of said battery 
and means for receiving from a camera when 
mounted thereon a signal representing a cal- 
40 culated discharge of said battery and for feed- 

ing said signal to said memory means. 

19. A battery pack as claimed in claim 18, ar- 
ranged to be recharged by a charger and 
45 having means for recoving from such a charg- 

er a signal representing a calculated charging 
of said battery and for feeding said signal to 
said memory means. 

so 20. A camera comprising a detachable battery 
pack including a rechargeable battery, means 
for calculating the remaining capacity of the 
battery on the basis of sensed charging and/or 
discharging thereof, means for sensing when a 

55 load is connected to the battery and means for 

operating the calculating means in response to 
the sensing of a connected load by said sens- 
ing means. 
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